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FOREWORD 


If it i s true that play is the homing and rehearsing of skills 
and strategies that may at some time become useful for 
survival, then the cerm recreation should probably be 
replaced by piweatien When students come to me, 
unsure ol fin-ding .1 topee for then* thesis, ! tund to ask 
them what; they enjoyed when they were small Usually 
going back to these basic skills will bring to mrnd a 
suitabPe thesis topic. 

Peter Engel ne^ei was cme or chose students at a loss 
for things to do. As this book, ostensibly on paperfofd- 
mg, indicates, hi* castes are broad and varied, and the 
connections between origami, Beethoven's Seventh 
Symphony, and AJ^ce nr Wcmrfertond are crystal clear to 
hnn. Peter finds recreation in his work, and work in his 
recreation. It is hard to say whether what gives hum the 
greatest satisfaction is the image he designs by folding 
paper or rather the pattern created by the folds, and 
displayed when the origami figure is once again unfolded 
into the square from whence it came. 

The process of creating a complex pattern and the 
rich variety that may be obtained from a sequence of 
very sirnpEe operations are close to the spiritual and the 
molecufar basis of life. It is therefore smal wonder chat 
the art of origami wou?d have appealed to Leonardo da 
Vanci as well as to Lewis Carroll, to name but a few 
predecessors P ■ater refers to 


Peter asks whether the result of a notated linear 
sequence of essentially binary decisions, which is chEre- 
fore entirely predictable and one of a finite, enumerable 
set oF patterns, can be considered art. He himself par- 
tially answers this question when he tells us that rhe 
origami figure folded out of a single sheet is at once 
more pleasing and more challenging to the designer than 
a composite made from several sheets The awareness 
that a sequence of event* must be capable of bEing 
notated rather than being entirely improvisator im- 
poses a considerable constraint on artists, be (s)he pap- 
er folder, choreographer, pr composer The nature of 
this notation end the subtleties of detail it permits both 
determine and are determined by the style of the com- 
position, The ingenuity with which the creator responds 
to the stylistic constraints gives the creation ios artistic 
value. 

The reader will find enjoyment on many IeveIs in this 
book. Its subject «s recreational, but it may as well prpvs 
to be precreational SkiJIs developed through paperfold- 
ing wilt prove useful in computer programming and mo- 
lecular biology However, regardlessof ulterior motives 
induced by our achievement-oriented culture, the 
reader will find peace and joy in Peter Engel's patterns 
and in the ruminations and insights chat he presents 
alongside them. 

Arthur L. Loeb 
Harvard Univenjrty 


FOREWORD ■ vJi 


ORIQAMI 

from Angelfish to Zen 


M. C. Esther, Ti\n In cfrd jflJhambrir, J?56- 



CROSSING THE DIVIDE 


fn 1936, the Dutch anise M. C Etcher vesited the Ah 
ham bra, the fourteenth-century Moofhsh palace in 
southern 5pair., and Experienced a revelation. Until that 
□me, Esther, who lived from 1896 to 1972, had directed 1 
his gaze toward the natural world. His work had con- 
Sh$tcd of portraits p*ant and figure studies, and render- 
ings of Italian hill towns and che Mediterranean coastline. 
An extraordinary craftsman who worked primarily in 
woodcutting and lithography, Etcher had painstakingly 
studied na curat form and explored techniques for trans- 
forming three-dimensional objects into two- dimensional 
graphic dE sign*. He had not yet devised the tile patterns, 
geometric solids, impossible scructures. and optical fu- 
sions for which he would become Famous, 

Esther's tnp to the Alhambra gave new direction co 
his work. The walls and floors of the palace are decp- 
mced wsth colorful and intricately carved tessellation^ 
patterns of tifes capable of covering an entire surface 
without leaving space between them. Escher filled 
sketchbook after sketchbook with pencil drawings re- 
producing che patterns and gnawing their geometry 
Excited by his discovery, he wrote, years later: 

What a pity it was thai Islam forbade the making of ■■im- 
ages.” In their cessellations they restricted themselves to 
figures with abstracted geamamral shapes So Far as I 
know np single Moorish artist ever made so bold (or 
maybe the idea never dawned on him) oS CP use -concrete 
recognizable figures such as birds, fish, reptiiES, and human 
beings as cements of iher tessellations. Then I find this 
resiricdon all the more unacceptable because . H is pre- 
cisely tfus CrOSJrflg of Chs divide between abstract and con- 
crete representations, between 'mute" And "speaking 
figures, which Feads to thE huart or what fascinates me 
above all n the regular division af the pEuie. [My itaMcs.j 

When Escher seeded in Holland in \94i, the experi- 
ence of the Alhambra remained with him. After a de- 
cade of traveling an southern Europe, his return to the 
cold, spare landscape of his native country triggered s 
turn ^ way from the natural world toward a more per- 
sonal, inner world of geometric form. In 1937 Esther's 
art began to bridge both worlds. He wrestled with the 
disparity between an object and its image, creating 
works that reveal the iliusion of representation- — the 
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buifdtrtp that appears soM but is impossible IQ egfisexljcc, 
*he hands chat sesm cq draw thernseFvc-s, the water thai 
uphiJP m apparent perpetual The L h C me 

to which he return^ mast often- the one he called 

"the nches-c Sour ce of inspiration f have ever struck" 

v*i£ the depiction of three-dimensional obj&ccs emer^- 
rri I b F a process of metamorphosis from tWO-iiimen- 
5rona' tessellations Dissatisfied wsch the Moors' refusal 
to render the natural world, he devoted the remainder 
of his Nfe to crossffvg the divide. 

Esther s epiphany at the Alhambra has helped me to 
understand my own fascmucion with origami The joy of 
"crossing the divide” is so simple and chtldlike tkt it 
must be an important component of human experience, 
W e delight in endowing patterns with meaning, finding 
ftces in the douds and figures in the trees. When we 
glance up at rhe night sky. we cannot help but give 
Significance CO constellations rbac arc no more than 
chance configurations of Stars in space. 

To fold a piece of paper into an object is to transform 
a mute, geometric shape into a recogn.-zable figure. 
From the blank square emerges a chaotic pattern of 
-ingZe 5 and edges* a pattern we imbue with order and 
meaning — this flap resembles the head, that flap 
tho tody— until eventually, by stow, awkward steps, the 
livifig creature emerges. Ft is impossible to identify the 
moment of metamorphosis, for the transformation 
cakes place within our own minds 

Crossing the divfoe is a spiritual act. At its most ab- 
stract. folding an origami animal replicates both the 
growth of the animal from fertilized egg to adult (the 
cariy, symmetrical folds paralleling the highly medianieaF 
process of mitosis} and the origin of life ftseff in the 
paper, as in the primordial cosmFc soup, chaos yields to 
order, formlessness to form, darkness to light. When 
Esc her reflected on the origin of his tessellations. the 
neutral gray background fi’Orn which the black-and- 
white figures emerge, he felt transcendent: 

I consider the mdEiemirhate, misty grey plan? as a means 
of expressing stanc peace, of render-ing [he absence of 
time and Lhe absence of dimension shat preceded life and 
that w,|-: follow it; is a family element into which ail 
contrasts w;|! dissolve agum, "after death." 

Let us begirt then, like Esther, with [he formless efo- 
ment into which all Contrasts dissolve — the empty 
Square. 


GETTING TO KNOW THE SQUARE 

In the beginning was the square 

To the paperfoldcr. the squire 15 the origin of all 
form. Geometric shapes, animals, objects, and human 
bem,gt arise from the square and then, unfolded, dissolve 
bad* into it, The empty square is the alpha, the genes,; 
and the prime merer of ongami, in Tao ; =i phrlosophr! 
t <? square is the First Form, the undifferentiated void 
from which the opposing Yin and Yang forces ir.se 
where others see onty the vo<d— dull 1 , blank, meaning. 
! ess the folder sees a woHd already erci-TW^ with 
possibilecats. ^ IS m!S 5fon is to d stover ihojic possibilities 
^id bring the square to life. 

Because paper is the fodder's on?y medium— his can 
V. 1 S, pamt. and brush — he must get to know it inti- 
matufy What is its tolprf Its texture? If you fold it m 
half and press it flat, will it hold the crease or spring 
open' How far will it stretch before it rips? Rub it back 
and forth between your finger j. How does ,t jtrf? 

There are Jrany things you can do with an ordinary 
sheet of paper. You Can crumple it and throw it away 
You can roll it against the edge of a ruler and make it 
curl. You can write on it. and ft beconws a letter. Then, 
if you put it in another piece of paper (an envelope) and 
fasten a smaller piece of paper onto that one (a stamp), 
it can be delivered to a friend. "Dear fellow iolder . . . " 

But there are some things you -can do only with a 
squtine sheet of paper. The square has geometitc prop- 
Arties that can be eiqpfoited for folding To begin, it & 
regular. Ft has four ■corners, ail of them measuring The 
sime angle, 90 degree?:. |t has four sides, all of them the 
sam-e length. And it has a vast, undiffereritroted middle 
— 35 yet, unpromising. The corner of the square takes 
up 90 degrees of paper, the edge ‘SO degrees, and die 
middle 360 degrees. 



The tfi res porcioni nl the- *qu*r*. «i*n*l J l od^ts nUWIn, 

Our ttiol geometry; our purpose, to create a rep- 
resentation of an animal, an object, or a human being. 
To do so, we muse transform eh? square into a new 
shape and manufacture a separate flap from the corners, 
edges. and middle For each feature of the figure we're 
trying to create head, neck, arms, legs, wings, horns, 
antennae, tail As these appendages become long and 
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thin, the body q( The anrmai become concentrated and 
thick, and paper chat serves no function must be tucked 
one of sight. 

For this reason, the finished mode* must be efficient 
and compact. When angles and edges line up. there is 
Jictle excess p^per to hede from view, The regularity and 
symmetry of The square mean chat when you fold it. che 
angles and edges often align. The square is the only 
shape that is both a rectangle {a fprm with four idercciital 
angles) and a rhombus fa form with four iqentical sides). 

Both rectangles and rhombuses exhibit a kind of sym- 
metry called left-right symmetry or mirror-symmetry 
Rectangles have mirror-symmetry along their erthogo- 
nals If you fold the cd;ecef)£ corners together, tha sides 
wiN meet. Rhombuses have mi rror-symmei ry along 
their diagonals: if you fofd che upposite comers together, 
che sides will meet. A square has both properties, which 
means chat there are many ways of folding it so that 
both the angles and the edges l«ne up- 

Now that we've covered the geometry of the 
square, were ready co scare folding. But first, we have 
to revrew che materials, tools, and language of origami 


MATERIALS AND TOOLS 

To begin, we need paper. The best paper is chin and 
crisp and absolutely square. For che sampler models, cry 
Japanese origam: paper, available at most art supply 
Stores. When attempting complex models For Lhe first 
time, use a sheet measuring as lease 10 inches co a side. 
Foil-backed wrapping paper comes in rol:5 up to TO 
inches wrde and rs a good kind to stare with. 

It is also possible co make your own paper A method 
passed on to me by the folder Robert Lang requires 
making a sandwich of aluminum foil and two pieces of 
tissue paper. (For the models in this book, I used hand- 
made Japanese i :ce paper instead tissue paper.) Tear 
off a piece of aluminum foil {heavy-duty Reynolds Wrap 
comes in a width of 18 inches), and spray one side with 
an aerosol adhesive {such ,is Scotch Spray Mount). Place 
the Fo-i ! atop a large piece of tissue paper and smooch 
Out the creases with a rodcr or the edge of ;l rulEr, 
Repeat on the other si-de. When che sandwich <s cam- 
piece. mark out a square lightly wtch a pencil and trim 
with an X-acto kmfe. The composite sheet combines 
the ductility of foil (which holds ics shape better chan 
paper) and che durability of paper (foil by aseif rips coo 
easily). Experiment and invent your own techniques. 

Useful too£s to have on hand include a Eecter opener 
■or burnisher to stiffen creases and a pair of tweezers to 
negotiate minute folds. It will help to have a smooth, 
horizontal surface ip lean on, though many Japanese fo^d 
in the air. 


SYMBOLS AND PROCEDURES 

Origami diagrams arc like 3 qom poser's scare or azi 
architect's plans: They are the key to interpreting, the 
design, the inean$ hy whtch the performer or bulkier 
realises the creator's irtcentfon:. Learning to read fold- 
ing instructions cakes practice, just like learning to fol- 
low a musical score. Paying attention to a few folding 
tips will improve your results: 

■ Study each diagram carefully and read the accom- 
panying text before commencing a fed. Look 
ahead to the ne*t diagram to examine the result. 

■ Make creases crisp. A sloppy fold made early on 
wi|i grow even sloppier over the course of folding. 

■ Remember that paper has a thickness. Layers of 
paper accumulate and in the more complicated 
models may reach a quarter $o half an inch. St is 
often best to leave space he l ween two adjacent 
edges so that in subsequent folds they will not 
overlap and bunch, 

■ Be patient. A careless maneuver in the late stage 
of a model can rip the paper and mar the result If 
a model proves too complicated- try another, and 
then return to die first, The tnihal attempt at fold- 
ing a model rarely yields a masterpiece, but re- 
peated cries will almost certainly iFti prove che fin- 
ished product. 

THe: symbols and terms used in tbs book derive From 
a notational system popularized by Akira Yoshizawa in 
die East and by Samuel fondle tt and Robert Harbsn in 
the West, fit is now che internationally accepted sec of 
symboFs. so when you have mastered the ones here, you 
should be able to folio w che instructions in virtually any 
or. gam book. Nevertheless, books Mcr slightly de- 
pending upon che wbnn of chetr authors (everyone is 
always frying Co perfect the system), and in some in- 
stances I h,-w£ added my own variants and eliminated 
symbols or cerms I have felt unnecessary. Many folding 
procedures have tplloqural names, and 1 have retained 
them. 

Symbols consist of two types: arrows nmd lmes„ There 
are many types of arrows, whose expressive shapes sug- 
gest the motion of the paper. 



flmiwl- 


This arrow means "turn the paper over" 

•' c \ 

ThErt are five types of tine*, 


A thfcfc Iwit np*™nti an edge af «*£ pa*n=r fc eitfiw fKcwi|^ 
oronC produetd by leading- 

A fitin line rOflr«fita a crca^ fe p^pfr gltit vr U formed «f an 
carlrer Step- 

A defied liPif rcpre^(5 4 v^iey fold. 

A dotted and dashed lint rtprewntSi a nwuntiln fpld. 

A dotted lifts r^presenti a told hidden from v\nx,i jj ts-y * 

fold abttilC *□ ha fonntd. 

A piece of paper has two sides, Thus, it cm be folduc: 
in either of two directions. Each of these Fdfldi m 3 
name. Tbs is a vofley 



Swing tbci fewer edge u-pw;ird. 
Th^comphtvd vatlcy fold. 

This is a meuntQJn fo Jd: 



Swlnj; ch* fewer G-dge undemealll. 
The comple-r^d n-wiynialn Fold. 
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Every folding procedure % rt | ie f 

or * °f yiitay «* fold ' 

In ,t reverie fold, two j 8 *m -i „ ,J 

aether symmetrically ,b n( , ,' sj Jj ** 

fold QQmm [ft two typw Tk| s J f n Th ® 

l nls hs an re^yrjD 



CreaM ■"»* «• *""» €h« I to* of t*e r«ww f role S,™* the 
H4«cn fi " * lhe '***'"■' ,lnd th * n, P !"”«** (oiMe aU L 

Tiu fc compfc-rud ifnldis «y^ r »e fo|d- 


Tills is <in Outside reverse foki: 



Cri-as-L 1 - firmly tu farm tiic- Mnc uf Cii« rmcne Md, Spread 
opd'n edjjc-i of Chfi pap vr, an-d turn the fop portion JUirald* 1 in. 
Flatten. 

Thr- CWTipl-.'tGd puettdo r ^cn« fold. 


Ail told, there are only about zwq daim folding pro- 
cedure^ find the ■Jolley fold, mountain fold, inside re- 
yc’i^L- fold, and outside reverse fold nre by far the most 
common They An? afso the only ones you need to kno^f 
for now. The remainder of the procedures will be intro* 
duccd throughout Lhe boc^. as they become necessary. 
The fii it time a Lerm appears. lr. is print ed in \l-\Uls nn 
receives a Fulk explanation. In subsequent appearance*, 
the same name is used but ^ expLmaoon may not fee 
given- To locate the explanation of each folding proce- 
dure., consu k the INDEX TO TERMS. 


SYMBOLS AND 


PflOCeCHJFtfS ■ * 


F °U« EAST PIECES 

to make a simple animal. Remembe 
•5 1 ■g n H -, ° yi iS ma ^ c a impact body with Jon. 
Wn ii h-, app f nf * a £ es i J «s take the fpgical first ste| 
,, a j r .- 1 -H grr l ^ narrc " Ar in 1 fi portion of the square ihr 

^rcady c hc Jiarrowest, the corner 

• s • • 



Valley-ford along the diaptad and un fo W 
Tbc Cantpltteti „rlifr to | fl 


W? e e divided (he Opposing careers ijho angles of 45 

. N ^ rnw > but not fa " 1 ow enough. Let's diwde 

tna Corner ugaiin, 



V*i\ ey.feM tw* edge* ih^ «it^lrne. 

W& II also make; a crease to show where the flaps fall. 



VjJI fy-faW tht comer Jmd unlofcf. 

Th* £Oflfs p r-cted Mfc base-. 



Tfus shape is more promising. Because it Jgolu | (kfi 
k«ee t it is often called the kite base, tost is a term foosel 


used for a shape made Irom the orsiin,i 
gives rise to a variety o! models. The kifa I?*"* Ih >t 
simplest of The orrgaml bases ” «»* \ *, 

hundreds of jrears ago by the jap Jriesa 0 l 
trad<twsrnal designs chat have been marl- r fthe m»v 
tjase is this duck. ' r0rn ^ie 



Wdh nfibt.ta Id ell* kite base i n hil l 
Insirf. rcv^folrf |. ft h4 „ vpuftra 



Inildv rayfrsc-fDld th« neck fo ma J, t ,|, e 
Nild CSh^ rljjht xld a - tu mjkg. the +jii 

Tb^- complied duck 


. IikIiJe- rfifrj^. 


We've made our first origami model, and it was 
pretty simple, 3ut \( wu analyzes it, we rind th^c d esprit 
Fes simplicity. the duck possesses inceresti^ .pmpe.w 
ht: best way cn understand an ongsmi model is ia 
unfoJd it. lay the paper flat, and draw a picture s how'v% 
its important creases — noc The details is ut che ^pids th][ 
constitute residential geometry. I cnll ch^s k:rid ckf draw, 
mg n folding pattern. Each origami modef his us chjrac- 
terr'stjc fo.dmg pattern' there i^, ant reproduced ft* 
each model in this book. 

The fofdm| pattern rs. by necessity, an aestnetion. i 
reduction or a complicated form to its underl^g struc- 
ture. To understand chat people and cam are btfh 
mammals, you have to look beyond their surface d\th* m 
ences co thei r common form The same is true z\ v#"- 
orpgjmi models. Tho folding pattern is -a »cd 
the foJder to understand and to group models accW-’J 
to their funtfamentaf simJhirjcr-es and d-flere* 1 ^ 
knowledge, in turn, allows him to create mw modcls- 


10 ■ FOUR EASY PIECES 






the twenty, four, folding PATTERNS 

Th^ limbic iqu-an? £wcflt«l J myHAd tfi 

Aicrecm^ Fadh of thn jpatbqnrtf qu the nut 

r-oiii- €&rr^q>^i^ tc on* oi th* twenty-Maur 

artgLnjI model* in thl* fc*Mh. 




Butterfly IWh, 






X 1 

jf / 




/ / 
X / 


f\ \ 

\ \ 

X \ 
\ \ , 

/ s 

^x. \ / 


JT / 
/ / 

Y 

\ \ > x. 

\ \ 

\ \ 


/ / 






yCj i 

/ 



V/ 

- ■ ‘ " 1 / 

! \, 


Z r N 

! 
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Humipnl^jblrd. 


. 
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Kjiijftrt Qti MuruibAck. 


| (u(t-rl Nf 


f OUfl t AS Y PIECES M ts 


Tlifur, 


ftnlrnkH^r, 




E iBpIlWhC. 


Latent in <ncry pnst.nc piece a f pap*, ^ 
dose!d geometric patten*, combinations of an *k fi am 
tklT ptipcr to assume l»enttin e and 

symmetrical shapes: isosceles right imM^. iwtst.n, 
cotifigu hit ions of equ I Literal triangle. perfect hejoujo™ 
* nd octagons, grids of squares within squares, rtKtuWt 
v.nh the satisfying proportions of I * V 2 and I * \ 3 
Unusual figures that at first appear to have no mathc* 
matical foundation prove on inspection to be a^rceaceE 
oi simpler forms There to enough geometry J™,* 
ongaim model to have kept Pythagoras busy lei weeks 
In the case of the duck, the folding pattern ,4 g*.. 
by the kite base Unfold the duck and you see this Von. 
(iguniEiQfi of creases: 



foidmi? pjftern va thr duck 


Even 3 form this simpfe has repetition. The pattern com. 
pnses two different elements, two triangles of one type 
and four ol another One smaH triangle and two large 
triangles make up a repeating module: 



Tiiir metfute. 


Assemble cwo modules, and you have the kite base 
Strange as ic seems, nearly every model in this book is 
Ftuide from multiples ol chl-S simple module! 

Nc-v suppose we want to make a slightly n\o\ c Lom 
plicated animal. The duck has head, ,i body, and a tAiJ 
How would wc make animal with .1 head, .1 bodv. a 
and two hos? 1 One way would be to narrow not one 
but two comers oi 1 our square-, tt would be like making 
two kite base* on opposue cornel's oi the square 



Valltytfoll) rtn. dis E a HB , 



Ford all four «f K * s lt3 thc ee,,.^^ 
The cqfem^il flifr h^ v . 



Thjs shape is caffod the fish bos « h is rK * r 
another tmd.tional jjp jnese mwteL t|)e »' 



Vail «V-f<vld ^ „ y W ^P-at (whlrd 

bohl '^. Pull *, Wn thf tn rlfihi to r,,^, , n« , 



^ir-iGidthono^^ v .. 

sr ■■ - ^•sssassfisssa- 

Thi 


The Whnplc^ whal# 


Now lei's 
pattern: 


ap?n up the whale and 


examine its folding 





Ilr™ a COlal offour ™a« triangles and 

A? toldT^"^' 3 ° f / he W? W * enc0untc ™d before. 
AM cold, it comprises four modules. 

r JS£?r "**' f’J 1 °' What happens 

h ri/ ^ to n arrow aH the corners into fourths? It would 
bt like making Four kite frascs. orie <*, eac h COrncr 

Somehow we will have to resolve the configuration of 
the paper in the middle, where they all meet, The casi^ 
esc way to do this is fint to fold ,1 figure known w the 
preliminary fold. 


Ofihl Zuw' fll41 tiiC ' VaNr,r - f0ld the c| p ™ thr „ nEtr 

VaNef-fold dp !n hRff cho od|er wj ^ 




Maun Lam-Fold iho model in h-all. 

Swing Lho QM angular flap ia hhc ocher ?rqlc. RcpE-iL on th^i rdcnilcaP 

nap behind 



ValJEy.F Q |c| the fight half to the left. Unlold. 
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CdlfapH 4 l! iaur itdra at on cm . 
The completed p-w: li rmnary f*ld 


WeVe r^i dy 10 narrow th^ four stdea. To do ibis, we 
will use a procedure called a peto/ fold, In a petal fold, a, 
flap is lifted out af the plane of the paper and stretched. 
The stretching causes the flap’s two stdes to come to- 
gether. When the flap has stretched as far as it wr|l go, 
the sides touch and the flap lies flat. The petal faEd can 
take many forms, The most common j& the following: 






Flatten. 

Thu completed p^ut fold- Titr n the paper over 
fif-peat the proY-imri s-Wpt- 
Thu completed bird b-MW ■ 



Begin h the preliminary tatd. Vllhv^lMd tftc edges w the 

«sntflpMnc. uoFoid, This is the btrd bdie. &he source of the famous Japa- 

YiHey-toM the tap triangle dewn .md pren iirtW^ Unfold. nese flapping bsrd. The flapping bird is easy to make; 




Lait the bottom earner. 

Scotch Cbt 1 comer upward as- Ffu as It wHI g*- 





Begin wKH nhii’ bird base, Inaldis mi 
ip.ikc the nedt And call 

Ins-Id * 1 reverse ’■fold ftw neck to I 


fijJd two upwa/d to 


Grasp tNb call with ftr i 
other, fyll apart lo mike the win#. 
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ioia-is 



Fohllna fWlturn t« th* flawing birrf, 


Nevertheless. w e recogniie a f familiar lenr^ the mod . 

do^™ W ™ Pli3ted e ' Shl * ir ™ 5 CgU ' d th,S be n ***- 

Nothing jo mathematics »s a coincidence! If a pattern 
or form or formula recurs. you an bet that there is an 
underlying reason for it. tWe'll find * ut | ater why we 
Mrep running into chese shapes.) 

Now ihit w« haw narrowed first one comer, chen 
ewa comers, and hnalljr lour corners, wc have run oul 
af corners The next step is less obvious. In order to 
get a base offering more than four flaps, we have to turn 
to the center of che paper, to a point that is as Tar aw.iy 
from the four corners as the square permits. To narrow 
the center of the paper, along with the four corners, 
we go back lo the prdimimi'y fold, AFong the way we 
■will encounter a new procedure, the s^uayfi fold, and a 
different version of c he petal fold. 



fteglfl with thf pr*-IIPTunjrjf fold Lift Iti* feEl'Iwd *1=4* iw^S jt 
£□ she rjjjiit 

s^uj^h eh* «Jip IP that lit lamdi fQprnfn^eHtilhf, F«*«* n 
Th* <©mpl*t*d %qui&h fold. 



This Is j preliminary fold with on* flip squished, y^r|« r .f 0 |d the 
cdj^J the flap tn the centerline n,nd unfotd, 

Lift the center of t tot hoNlOfltal edge, and stretch it upward, 

Continue stretching until the ildc? meet and the flfrp has Stretched 
as far as It can. Flatten, 



The ujrnplntrd petal fold. Rupc.lt f hi a procedure an the remirain|| 
three; sides. 

The completed frog bj.se. 


This configuration is called the frog base because it is the 
source of the traditional Japanese jumping frog: 




B«E tn w!c h the- frog hjs-tc. Swing the left-hind flip *v*r to chO 
right. 

Vlllc-ydold the two tides to the cqntcrlinc. 
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flhp riphc- hand flap over tp rhfc left, 
fli^pcM thf pr*v|ou? step? ^n chfe Eh-nse remaining p^Hrs of Hapi. 






Intide retr-rrfLC-lald the two top flap^ i«pwp.rd. 

Tfr^se a ft* the (rone Ipjp. Jum the iMd€< OV*r. 

In * lrfc p^y^rM-fald Cht two top flaps out to the ddel- These 
the back iejji, 

Inside rfei?no-fold b<Hb pair* of leg*. 



Inside rr ufi^e-FoPd both pain oflegS again 

V alli?y-rurd tho tip af the htn-il to the tip of the iiog^i> tfi-anjlc, 

PrcifS fitlflljc and unfold. Intt.\r<- Irvg by blowing gently through 
riip- h«|«. 

The completed jumping frpg, Tap an rE= back to milw the froj; 

jump. 

Unfolding lihe frog yields the next step in che evolu- 
tion of the bases, the folding pattern to che frog base 



Folding p Alum ttn the jumping frog. 

S-cruLinizmg this paicern reveals oven more complexly 
chan before. Councing the number of modules sn the 
frog base yield? sixteen. 

BASE NUMBER Of MODULES 


Ktas 2 

fiih 4 

Bird 0 

Frog \6 
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II 



kiln Iij&c 


THE FOUB FUNDAMENTAL BASES AND THEIR 
FOLDING PATTERNS 


0 ird bit*. 


fr o£ b|», 
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Fish bat*- 


m 







Two. four, eight, sixteen Something's going on 
here:! We have glimpsed a rare order, the repetition of 
simple elements xq create complex .patterns in the 
paper The key is a module, a form so simple, yec so 
essential, that we have only begun to grasp its impor 
cance 

The frog base completes the set of sample bases that 
I call the four fundamental hoses. The bases share both 
geometry and history: They were discovered by the 
ancient Japanese and for over a thousand years served 
as the source of many origami models made m jap^n, 
Yet, strangely enough, the Japanese scumbled on them 
by accident. They pad little attention to the geometry 
of the square, and there is no indication that they rec« 
agnized pattern? in the paper. To my knowledge, this is 
the first time that the geometric relationship among the 
four bases has appeared in print. 


FOLDING; A COMPACT HISTORY 

Paperfpldsng originated in China around die Frr-st or sec- 
ond century a.d. and reached japan by the sixth century 
The Japanese tilled this new art form prygarm (the Rime 
coined from on, "to fold," and garni. "paper") a.nd ctH- 
ci voted it as an arc of understatement. Origami suggests; 
it implies without announcing outright, intimates with- 
out brash r.ess s ft exists best in a kind of light the Japa- 
nese call ke, a soft, gentle light for inornate occasions 
Why use a bright light when you can see in a d?m one? 
Why shout when you can whisper? For chat matter, why 
draw the entire bamboo tree when a few brush- 
strokes suffice? Just as a three- line haiku evokes a setting 
or a season, the placement of a rock and a pond m a 
Japanese garden recalls the universe. li is a short, imagi- 
native leap from the rock co a, mountain, from the pond 
to the sea. 

Origami is an art of economy. A few simple treats 
evoke an animal; modify the sequence Rightly and an 
entirely new beast appears To the Japanese sensibility, 
the success of a completed origami figure depend on 
the creator's eye for form, structure, and proportion. 
Does it capture the creature's true form, the placement 
of it$ head and limbs, the shape of iLi shoulder* and hips? 
Does it suggest the animal's motion, its stride, glide, or 
gallop? And finally, is the paper figure a mere likeness of 
the original, or does *t delve deeper, into its essential 
character? 

Over many generations, die Japanese developed and 
refined a small repertoire of models that are stylized 
and abstract, often involving cuts and painted or pnnted 
details. (For 1 while, the Chinese produced their own 
individualized models, including The famous Chinese 



A flap an civ wyard Is j pattern t&vp&ied d! 

If^hple eheiftHn*. ThN **ord axii^m t wc character* 
derive, like much of JapiuLHM* rfc-m 

Chli'u.-sE ch^rfiicttn. Thfl left-kind dement fit -i 
■.**.trairc#«r ii a radical, $r rw(,, v/hlcli thrfgtts.fj, the 
chmeter'i ot^Ghigkal dN B ™. The radical at ihc cn^i 
Iflrt cf45Fl ™ Wm j picture ol ^ I, and; the ctianaf r^p- 

laid." The r. sdk.il at die battsm kft derive* 
from a picture of ^.IFk; tih-c character futon* '“paper. ,fc 
Together, the two diarac^r* farm the word "'te fald 
pofur'^ — wrigamh 



ILrnk, hut [heir work was soon iubsufticd mo che , 
ntso tradition,) By the Heian perrod. from IO , , ' 

origami hid become a significant pan of the ceremo^l 
life of the Japanese nobility, Since paper was st.l' a rajr 
and precious commodrty. paperfolding was a diU_ * 
only the rich could afford. Samurai warriors exchmseri 
gtfts adorned w.th flash, gOod-Jucfc tokens or <olE 
paper and strips of abalone or dried meat Sh-nto nob r 
men celebrated weddings with glasses oF 50 fe e ‘ ' 
Wine, wrapped in male and femaJe paper b utter n?es r‘J 
resenting the bride and groom. Tea ceremony master 
receded their diplomas specially folded to prevent mu 
use in case the documents should fall into the wrQnE 
hands (Once the paper was opened, it could not J 
resealed without allowing extra creases to show : E^=r 
today, the expression ongatt>i isyfcj means "certified" c , 
"guaranteed." 

W+ 1 -en paper became inexpensive enough to be used 
by everyone, or^ami assumed a new ceremonial r ^ E 
“ a means af social stratification. During the MjramaV 
period, a time of military rule from 1 3 3S eg 1573 on 
garni styles served to distinguish the aristocratic samur* 
— v^ho folded in Ehg so-caNed be manner- — from farm* 
E.^r£ and peasants, followers of the school gf OgKawara 
Peop?o knew thGrr place, and they folded accordingly, ' 

The democratization gf origami came only in the T 0 . 
kugawa period, from 1603 to 1067, the gre^i effl Q r e s_ 
cence of Japanese art and culture often Nfceneb to the 
Elizabethan Age in England. The Tgkugawa period saw 
the emergence of the bird base. documented in the 
o:dgsc survivrng publication on origamr, the Senbtia^ 
Orikaut ("Maw to Fold One Thousand Cries'" of 
1797, The Tokugawa period a I 50 witnessed the publi- 
cation in 1845 of the Kj ? n no mack* ("Window on J^fjcf- 
vw inter }„ the fine comprehensive egl lection of ongnmi 
figures, which includes the first appearance of ihe frog 
base. 

With the development qf the frog base, origami ac- 
quired still anodier ceremoniaJ usage. Jn Japanese the 
word for frag and the verb for "rg return " are pro- 
nounced the tame way, and it became customary for a 
ge^ha to pin a paper frog tg a piNar after entertaining n 
favorite patron, in the hope that he would return With 
the union of these two universal pastimes, origami had 
become the consummate ! y democratic an form, B:/t 
there were few ocher developments, and L-ntii the re- 
surgence of ongami in this ce/itury, only about J SO sim- 
ple models, handed down from generation eg 
generacion, remained co attest to a milferunum of Japa- 
nese folding. 

The Japanese were not, however, the only ones ec 
cultivate paperfolding, it developed simultaneous 
under the Moors, Muslims who flourished in North Af- 
rica and brought paperfolding to Spam when Uiey in- 
vaded in the eighth century. The Moors were expert 
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p 1 


-ram Uie 
rw mcrfa. 

Chr« 

J* ** h™** u^rFioJ^w’" 7 rin '^ *» 
**>“>. IXblAhm In »» ^ Wr 3 Wln P") h» H. 


iS 
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The -S-entflr-irjnj Orlfcirfco d-itt-s from chu Tokugttnrf 
period inti dT-crfHEiiPit insTructlom Hc«- fording farty-nino 
rtlll^rent fim»llrrs of Irani thccU of tv G ,pap«ir_ 

TT*e woman standing it Ehfc iMghe oi iha woodcul hGldS 
a family at r ighr c#anes; a Family df llght4Wi cranci 
And n Family of nirtrty-S*u*n *rwm* Jre afeo- di^rt, 
along with tkeir respective- cutting jHttEtmf. The enino 
l> A Japanese symbol *r NwijravEty- Fold-ing I ,CCH> traAOf 
is said to assure a long ar-d pcaccfyE lifr. 

'Flu; crant- is similar to the flapping h«r(f. »c Is 
petilbltr id tf&tt&irun Ji Family af flapping birds from 
tiho tame cutting pattern. To construct GfR 1 family ac 
<ut (ho paper AS Sih^ivn. Hatch the lower-left-hand 
square with the upper-right-hand Iquttn and IdhJ (hem 
1 0 %r_-ib^r Itfeike j Slllgifr ti-an* or flapping bird, 

f Study cht drawing of the finished model to locale the 
position oF the- hcjd F talF, and W«ngS ) Hmving 
counccrcha<;fcw.|* frpm che cqrncrs, rejHiat wkh the sin 
loose- squares as top and bottom. Fold the remaining 
iquanet iinto Individual birds- 
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The «irn i\v mada daccii tr® m Tohi^awa 
FMriDd ^hd contain, Imtrycffani fq.r folding forty eight 
popular m-oduh, IfiGrudln [f bath -jn Im all .inrJ human 
f lEur-ri-. Flie MMviikI p inti, ctockwiw from reft, 

An^jra no Narihlra the tl * a 

prawn, a snail, a wnnM«l"t a ipldtr, Hie rltfhl-h:mri 
panel, ch^N^lie l>t»n top fufi. ih D y,i On* no Kanti^l 
<a w<?rn an a crab, * JpbaUr, * Carnk dancer, an 

actojaui, ,«nd a d , r^|fiM i p|]y s Of iht: ir^dch only 

fchn Iri-ail dopi npt require cutting.. 
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**S?£TC Pe " r "’ 

*r «gh'.| land carner ^ ^ J( 

**P*» 11 rMu “« *» <«^r»* 

S>arr*m ir„ . PF ”P aTtl<H, ‘ m Ih °« & the f„|d,n t 

KEtaS ^tr B, ~ — - 


• i :r 

'V 

F 

;> 


it} M FOLDING A COMPACT HI5T0HY 



mathtmaircianj an5 | Mt 

nmcnls wd r.l>- term **** ^ A ^ b,c 

erf °Wio| w,tb the- princisLt «f‘ d lh * ? ,ristllf ed pap. 

ic ■* th« did £3£« **r tr ' ^ 4.?, 

ienxanofiil figures! Thu piteiee"™ ^ "? hfc re ^ 

ha^t contradictetf IsJafo \, D tv7lw J ™oufd 

many feMng pr 0 p 6aj « Qf S'-S th G 

«*>■«* d coverrr^ £ 74 * **> 

tessellation j an d , pp |^ d . . J ° - he Mambra 

*Hrer? to 

Kiddie AgeT'wd'r^ytad'Sm tht Hf ^ 

the Spanish Inquisrtion, raiding ^ Jurm « 

* P ffi ^ominmijly Spanish pasL^XS' 

an indigenes trad, t, on of folding survived m Spa^ 

I«^TT eth k^T When k <■£ £ 

Tb64 IiLTlZ™ P ™ nd pC,Ct M ' sutl * y«muno 

Jf ^ 6j L,namun ° *rucc wo treatises ort paper- 
folding and w a popular figure in Salamanca, where he 
could o.cen be seen folding an.mals while s.ppmg fa 
midday coffee at a cafo. (By than, the restrict 0n 
representational SngamJ had lapsed.) Many of Unamu- 
no £, creations and those of bs followers ara stiJl in the 
repertoire, and an Unamuno "school" u* fS ii in Spain 
ar.d South America, even to-day. 

Ic remained for twenoeih-Gencury Folders to tie the 
lw ° sirands together The inheritors of the japan™ 
and Moorish traditions now communicate freeFy 
through books. magazine:, and Conference^ the resuFc 
of movemercs that have sprung tip throughout the 
world. The disseminat^oni of Japanese aesthetics 
througPiCLit Europe and America and of Western sch 
ence in Jap;m has produced a new generation of paper- 
folder:. equaHy rn home in both traditions, And q 
remarkable crosS’-fertrlization has taken p Face. 

In the West, wherG origami is mo sc widely practiced 
by children, it has never achieved the status of an art. 
For generations, European and AmentanschoDfchLldren 
have made water bombs and fortune-re liers, flappmg 
birds and jumping frogs. The highly ordered process of 
foidmjg is their means of apprehending, nature in a sys- 
tematic way. It rm poses a rigid order on the flux of the 
external world and gives them mastery over their envi- 
ronment. I believe char in this child's impulse lies a key 
to creativity. The fundamental urge cp discover order ip 
a nebulous world -or to impose it on the world 
remains wich us as we grow older* and tt rs one of the 
underpinnings of both arc and science It is hardly sur- 
prising chat educators from Friedrich Frociaef the nine- 
teenth century inventor of Froebe? blocks, 10 l-astio 
Moholy-Nagy* a leader of the Bauhaus, incorporate 
paperfolding exercises inco then wessons 

But a child's activity— especial)/ onu in a perishable 
medium, l.ke paper — 'is a suspect art, with htt <- * 

and even less commercial value. Here. ir» Amenta, p. p 


5^*' 4,1 ** 
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paiJn-loidirj PfHWli , 
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c * r hls Ri^orruldiflii 


Happy NcHidml. butter kn*> 
Cl>ca 4 Eher Handcuffs** 
an * ai lhc fij^t b t -.L.ki QPi ( 
Ptiprr --how. i be I 


dh ara escape artlf t and 
' rtfrets - aritjpuMlihtd In 1-93:2 
□riaam . Jn Enj^iah, Mini's 


iioupi* 1 '- 

pM>R*JL* 


nonwiM 
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viijiablc thin thf . s|ft th * 15 ^ mwre 

but ** ^ JJ ftn U P "« by artmi 

cngmqcr!. antf ar C Wi e « 5 heh-^n ^ iclCr ‘ UstE . 

°! P^rfoWlns. Enter a n J L ° r ^ ' ndlUDn 

Tht ‘ vaf ^s of the georrffiicr T . f 1 srtwi|e ^tnndardt. 

b^nty dni w 5 ICS i5 S p| ri[jwi ' ' dciDf 

of regularity, p, ter „ md fll ™^ ™ ldGal w ' orl <* a world 

^imphcicj, and economy the ' 3 ' dc^1ttnu,| h V 

paetnesi of a cevstn phn 1 vicy q. a, proof, the corn . 

Micj at the A|hir*n EnJhd'r 5 ^^ ° f ^ Mawl!h "»■ 

<h*rem, harnink ™''' th * 

theorem a C !i c ,;y t ma)( j | Un ' 3r ' d lhe ; W-colw-map 
Whp use rnore «l„ s j, ij. rf ?™ 1 + m "»™' "»*“ 

sr* ? ■"**" • '« 

£ ?" J ‘ S waswd P^pep. wkwird thKknew. 

cm ^b^ry fold? Is utility served in each E tep> 

May, a work of origami moss exemplify both ch? 
artllt f ^ ld chG ^hetnatidan i Standards gf beauty k 
™ sc ^ comically accumte^nji American demand, 
not a Japanese erne— yet iuggesc more than it shows k 
may Employ folding techniques that are unexpected but 
r^ever arbitrary, and whose logic may become tltar only 
when the entire figure has bqen completed. To chi- 
fdder who meets these demand! head-on, the co r. 
straiets of the medium arc not a limitation but a stimulus 
to greater imagination 


I MEET THE MASTER 

if one man can be sad to have brought about origami's 
present, renaissance, it ks Akira Yoshiiawj of japan. 
Yoshizawa, called sensei master, may be the .most p.'o- 
Jiifte folder in the history of origami, fn Ins younger days 
(he was born in 19 M ). he crested new origami models 
wkth abandon, working twenty hours at a stretch and 
churning ouE eXEnordinarlfy lifelike, sculpted n^prc^cn- 
Lricuns of mammals, plain*, birds, fish, reptiles, maski, 
gfiders. tops, andf g-eomecnc solids that expand or col- 
lapse with a flick of the wrist. Yosh inwa, the Linnaeus 
of paperfolchng, turned out six. eight, Len versions of 
sack model, reflnmg and stream lining them, category 
and classifying everything that swims, r uns, or ll.es 
While other paperfoldors busied themselves wscb 
hats aou- cups, water bombs and fortune-tellers, Yoshi- 
wa produced butterflies, moths, Jadybtigs, bees, drag- 
anflies. and the ubiquitous Japanese beetle. Another 
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* GALLfcH T OF OLD (AMD VPUNCSI, MASTERS 


Du hi/nc^i Nakiuto i,M% MU & NFtfHttr *vi(h 

ch* cfjpc Am^rtij[ hii hundredi of varlatlnriT on thi-s 
fw*-&-tfBntury-al4 h1*d«! jra standing cranes, iwlmmlnj 
CTUM5. -crajTC;i! P plotted cranes , It4»pin£ p 

swswipiiijg, jnd wliooplng crnii-c^. Nis- pHjgami 
c^rroapa.ndBiict £inu*w i>u *.h* Gran* Pi knp^n 
Wwldwldi:, and he Hai nrmpktwl a television 
vldcarapf. c h i expand ills aud-sencc sc> l> further. Nakana 
n# 1 ** divides his time* b®cwr*fi onjjami and cart cradle. 
Ne has Invented c thirty original strh.y pattefni, 
including ^ giraffe that wiggles as it walk* from hind 
lo hand. Shewn Is <hi® Gl hi* v*r Litlem fin th® crane. 



folder might have been wtlsHcd to invent a d^r h.« 
for Yashizawa that was not specific enough— W[> . V"' 
be an antelope, sprrngbok, drk-dik, Or wapiti' Nis moiJ] 
were designed with proportion, traced with sensu.vir * 
and charged with life; anything ttiai moves captu^ 
in midmotion. leaping, charging, hovering, diving, 

And in time the models accumulated, filling up bm^ 
and drawers, closets and shelves, basements and w-l. 
at a rate of three new models a day. twenty j * ee ^ 
thousand a year 50.000 over a lifobme oi folding " 

As Yoshizawa approaches the apogee of his career i 
new sense of urgency has overtaken him, AkWr h* 
is still creating models at a prodigious race, he has. be^u-v 
preparing for posterity. An origami model is a delict 
thing: Fire, rain P wind, human esreieisnEM spot: ^ 
doom. Using a special long-lasting pap zr that is nwukr. 
tured by only one company m Japan, Yashizawa is fcy. 
mg one copy of cadh of his most important modtetj «*> 
last for hundreds of years. When each *s finished t is 
w nipped in gauze and pFaeed in a succession ot woodcr 
boxes on a shelf in a humidity-coni-roNcd row n Ye- 
shizawai s house. 



But ewen under perfect conditions, no origami motfel 
lives, forever Paper crumbles, colors fade, creates 
broaden. So Yoshizawa is establishing his legacy in =.v 
osher w^y. qoe chat will withstand ail lime. In recent 
years he has begun drawing diagrams that show, stEp by 
step, how to fa-d each of his models- YEt far fash.. 
zawa bus illustrated only a dozer books, a mere KSO 
models, little more than half a percent of his total out- 
put. And still he continues to invent new models faster 
than he can illustrate them. Only a madman would con- 
tinue Alone in the face of such a Sisyphean cask aLt 
Yoshizawa refuses to entrust such important work to 



his pu pi Is. H&s strenuous regimen of creasing, tcachir-j,. 
and eI lustrating allows far only three or four hours sleep 
a night. If Yoshizawa were to stop creating today wt 
turn all his effort to producing .1 boo* a ye?.r, it wojic 
still take hfm two thousand years to complete the task 
The world waits for Akira Yoshizawa. 

Only in Japan would such single- m?nded devmicn to 
a hopeless cause be taken as a maner m c^jne. As x 
origami sense. 1 . Yoshrzawa is treated with chi* rS 
spect accorded any great craftsman, whether cs 
pher took. pout, painter, or Buddhist pnese. Now » 
m centuries past. the pupil of a master craftsman - 
undergo an ea tended apprenticeship be^rc ^ ,s 
mitced to produce origsn-al work. If He is t a P^ r f n ' 1 ^’ ^ 
a painter, he will wash brushes, look uher t e 
cook meals, and encerom guests, and J ^ 
vatiuf. acquire the skills and style of his m a 
sushi cook informed me that as the ■W re ' 1 ^ t s 
m.«cr Chet he hed sped, flte.d X-n^g*! » 
and sweep;rtg floori b^fcre he wai s n Q \ 

ma ko the suthi nee ball. Mw, after ^ 
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refuse to recognize any model chat involves cuttm g or 
g\uo. Others allow cutt.ng or glue, but reject metallic 
oil. Another group actually prefers f oi | ( bu , rcruses ^ 

fold from more chan one piece of paper, Still another 
rnsisis that some models mu 5 t be folded IVom more than 
one piece of paper, but they must all be square. One 
defiant individual refuses to Told from a square; he folds 
only from the "true'' rectangle, measuring I y V'2, a 
shape that evolved, he explained to me. sometime m 
Che eaHy days of Creation, a little after the circle but 
(Significantly) before the square. Seen individually, each 
of these master folders is a model of Japanese politeness 
and grace. Put them in a room together and it would be 
an ugly scene indeed. 

To protect his work from plagiarism, Yoshijtawa has 
devised a system of rules and regulations of Byzantine 
complexity. With the exception of dose friends and 
select pupiis, Japanese folders cannot enter his home. 
Although, like other masters, he exhibits hi s work in 
museums and department stores, he displays only those 
models he has already published and stands guard at the 
door to screen visitors. Yoshizawa has made himself a 
political entity. As the president of the International 
Origami Centre, he is venerated throughout Japan. In 
addition to his intensive, four- day mountain retreat each 
Summer, he teaches group classes twice a week and 
grants private lessons to a select few. 

Attempts by other masters to enter Yoshirawa's cir- 
cle have been rudely rebuffed. Some years ago. Siburo 
Kase, a master folder who has been blind since child- 
hood, showed up at Yoshnawa's door and petitioned to 
be his pupil. By Kwe's account, Yoshnawa rejected the 
request and forbade him to enter the house, proclaim- 
mg, ’"Origami is not for the blind. Such tales, apocry- 
phal or true, are hardly the harbinger of good relations. 
If Yoshizawa stands alone among paperfolders. the rea- 
son is simple; No one else will approach him. 


w i r ■-> j '■ i ij_ r| l. i ■ r r 

I had always dreamed of meeting Yoshizawa, and a 
few years ago I summoned die courage to request an 
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'M.lvil.t' Won* with III. JuhtiMd 1(1* , J 

! V " Ki(Vl 1 "»** of my W( ,rfc Si. £?»• ‘ 

1 s iopl. I believe yeiu. (fee,. ,,n^ 

‘ M ' 1 1 ’ ■ ■'' " ■ " l v-njte,' in |r*c l0 ^ b 

,Mj V™i work when *,■ see ,, v . ^ lv c ' ! 

klJ « - "V . felt Hke ' H ' 

meet rhe shogun ^’'wwd : e 


It w„ my f) m ^Hn* with a baanu* 

VV4l ' tlfd to nuke ,i fcndf impression On a i,,. ' !,* , ** 1 
in the middle of Japan's ■ ,m v usaon s P J*rtw^ n ° W 
paiuailirlj M-wint* to hutnidllr). I rX rh.. V,^ ** 
fio,ul K,,:,o,d Horn i;,K ro to i^LV^ 
Mibufb Whsiv Vosh,»A W .i ivcs. Wi.,1 u'l, J ; ^ 

fud thof^lif w«&iry » le.,,,1 to r th, 
artcr-mwn, Good PvunMijj," ''Where .i ,» 
UW'V" tint "Mjiite . I throw mvs. H lt TOl!l 
r,tl if ixfcall the appnoprute n,i cs of' «(*»„» h 

ll ; ;1 '"f* l * ^ fewer than sx-ur host. o r ho TL 
onowjhf Os I dip the iwshi m t fte mustard and thin tfv 
so. same or i> n the other sv iV munH 
eommt! 1 disastrous fcuv m. »f I spilled , m w v xv ,‘ 
iv ,% v favorite mode I, » wowy nth*. he .uk*d Kk. 

At the station in Ogikubo I wa* ty Htrwrs 

NAkAmur.i. a papeifs>M.i\< tneird of VoahwAsvj’i *•.. 
fud » mierp' She ted the w* w s ^ - 3W1 ', 

home, and wo won stood ,tt the doorstep or a nsd*™ 
two-sTOiy house Hv portal vo lew fad aoui'J rv 
<Wr sw uiyg nsw anJ, ,, -id the re stood \osIm:». V j. ^ 
W 4 H'- unassuming ^Vi?h a ^nn and m ^u^rficti^d hj^.i 
bockoixsJ kit 

ft^lk^ int; cijcrtcmi, vie ivn>OH’d LHif J* ^ 

***' tiHMi v t ctorii l- ! ttv^ \\« .^. 

H>vei Bi’, 1 * 1 C* ,1 rrafll ^ J 

*P*clO*» ^cudy <-Hq-ii |-|XsJ Witfi .1 le. ^ ivwdcn uh : c j v 
d.^->c jpf^! i: iiiESh, Hid S 1 ipcs-tf 

ic-p nrtcM. Lining efie iiMi- wiii-i were 
,r 'S bcvL-^. I[ W35wt hjrdtp^ws^l 

t hw?- Mncan^rd 

Tf «hiaw,i Sopped Lrp on. <lv c-i> C Md rwtntfNpij m 
ol tho rnom .1 ricli Ht 1 thr c^ip snd t-- 

inovco ,i Liryc iv.>>_vn bov. then Ehc w . v the 
wooden A'td nf nvivod- i s^y,ilo: Wi»*fcn So* e** 


«ic e-Unt-o, sum and potteFwd. 6 ^v ^ ^‘ c!% ' 

fcw>s«. vvhen iriNU innrde 'c.tt, 

m pvvUKUw nw-FMjvr i ^ Ar,w ? :V 

=’s *’ i ■ ■■ * 

n«inv»xjiih Y'otshtsAvv^ hsyvi^ly rmfr*# 't ^ ; 5 

op the LlWc, Untling ;[ Way .1 ^ Eha? ' ^ 

imj -i dwM co «« it when he mmM * 
mi:W .1 to fhe bo\. coos^.v:\c -■ ^ ^ 

Kw 1 '? ptfno?! o< Hbc -•i-untteoel "HfC ■i rttti ^ 11 
ityO'i m *fwc net jNipo: v^ r l ^ ^ " 
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board box. YosN^wa up on tht t,hi. , 
mod'll P n h& Ilb|c to fscch a ri ^ v 

This procedure wenc on For hour -th* r k 

''“■hWi hS'SSd'Cw'Z 

nrodeFs like a pair of tiny iparrewt flX, f 1 lhe 

mMd, Y^iCfSS * •* **■ *• 1 

of a life spenc Folding. ‘ TO ™ tflE slor Y 

'I never I earned from a teacher." he beaan "Mv 

teacher is nature, the animals and the birj?»d P 

flowers When I do origami j i; cr „ n . ' 3 ™ C " c 

. . ongami, l hsLen to nature, not with 

these ears but with the ears of my heart I ?ook at the- 
actuai creatures and I also study on my own. I r 
constantly— m physiofegy. zoology, anatomy, neuro 
b'obgy, embryology. Its important to know !he strut- 
ture of each object Whenever I feld from nature f think 
about the structural lines, Flow the object grows and 
dEVEipps, Stanmg from the womb. 

"Wiren I fold an accopu*, for instance, I don't fold it 
the way you do. based on aft eight-fainted star, A real 
octopus never passes through a star shape. It sorts from 
che egg and develops gradually, in the amplest and 
shortest way, into an octopus I cry to fallow chat pro- 
cess. It s. atso important co understand the evolution of 
whole species. That's why i study the different dassifi- 
cacions of borne structure in the dinosaurs, the bird hip 
and the lizard hip. flf you learn the bask form, ic's easy 
to go on co ocher species." 

I asked if he had folded many dinosaurs. 

"All of them! Tyrannosaurus rex. Iguanodon Tneer- 
atops. Brontosaurus. Stegosaurus, I'd show them \o you, 
but theyVe in the attic."' 

ToshizAwa'^ claim that in h e$ models folding recapi- 
cufates ontogeny was extraordinary, an d, somewhac 
skeptically. I asked whether it ^tended :o insects. But- 
terflies. I reminded him, spend their tarva stage as cat- 
erpillars, occupying a form chat is compleceFy dTferenc. 

WrchdLic answering, Yoshfriwa reached into the ho* 
and removed a small insect, placing n ;n che palm of his 
hand; a hfe-stzed cicada. Six legs, wungs, head, thorax, 

abdomen, antennae — k was impeccably crafted a mas- 
terpiece, 

"It took me thirty years tq invent, he safd breaking 
the silence. "I began with the earliest stage, developed 

it, and gradually it improved. You seem astonished thj^ 

it took so long to invcm. buE for one >nsect to become 
that insect nn nature, for ics entire spec** 5 to evove. 
tiikes thousands ant! thousands Of years. Of course, -c s 
easier to ifnitAce the things chai nature -as a,en 
made, so it doesn't cake ^ long. But even to imitate n 

took thirty years! , 

"I have Iocs of fish. too, beginnine *'* f 6 c :t * 
canth Also mammals- Here are some *' _ 

nard Alaskan husky. Greyhound Borzoi. Great 


0 __ r , . 
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ApiLlsTl™ T“, ’ J l> '' der 01 !ht ' Nlplf ™ Qri «W*l 

Iter* h! ?J* ■* Jj P Jn4,M tfl B ,jri Dn 

moifeh' *7 . r , "' f ■***»»■ o< M*y ilmpfe ind elegant 
motfejj Inducing (Hrd., (lewer*. k aU . generic 

^"T?' and theatric pupp,!,-.^;- 1} an 
ucompllvhed Pointer Jnd calrijr.vphf , W h« dKoiMcn 

_ r jT, * " ori J Jm| *#< ^rdj, Shown I, her 

of a tiofrcr y jje. 


These leaves, grass, sjid buds y QU won't fad ■.- 
—they're coo^hard to write down. Those shehijj 


there are first for masks. IbesE two boxes tantam 

I'G'Si (^31 

the tenter of the top. To understand 


( don't include any that stop spinning in ** 
seconds.. The tenter oF the paper is r , 0[ r ’ ^ 


ro study with me for more than three months lJ” 1 
I studied that long before I developed my 
of tops. I had to team gyroscopic*, the study of aSp 
And for the gliders I learned aerodynamics tk ■ * 
closely related to the tops I have more than a w^j 
kmds, and Cm quite strict with them. Take a piece ,t 
paper fifty centimeters [about 20 inches] square y" 
it. make it into a ball, ere it with thread. s queeie k . J" 
When ,t dries it becomes hard, like 1 hall made gf 
Now. if you throw it. it will go quite far, fl ut m . f ^ 
must go farther Lhan that or they might as we i; 
gliders. 1 " 



A ZEN PHILOSOPHY 

Yosbiiawa comtsmwd: “Became f was original^ an -ron- 
smilhi I know a £ot about rnaicriass. But most'y I k*irr\t d 
from nature, Nature is cleverer chan we 3ra The 
ground sterns flat to our eyes, but if you make an indtn- 
tacion -ind put in a little bic of watsr. the wati er alv^^-s 
flows from the highest point to the lowest. No matter 
how dever che human being is* he won't Kjww which 
wajf the ground Salts, But the water knows where tc 
Like- the water, the glider finds which way to go cbroygn 
the air. It knows how 10 gfide most naturally, how w 
adjust its wings for uplift, how long to 0y befehne la ling 
to the ground, It's not something you tan see, but the 
Structure's. there. I'm working on a new way of studying 
origami with shadows. I use this spoilrght tome^c shad- 
ows so J can study aspects of models, bke gliders, chat 
cannot otherwise be seen. 

H i think no or ie m piigami has gone As far 2L I have, 
so chat must mean Cm the smartest person fan origami. 
But in other words chat means I'm also the sdUpidest 
person the biggest maniac. Look, hore is the crane 
folded from a three-mill Imeter [about Q 12'inck] 
square." 

He held out a plastic box that appeared empty but 
on second glance repealed ihe smallest models l h^ve 
ever seen: a miniature crab, with all eight legs and ckws. 
a tiny jumping frog, and an almost microscopic craw _ 

M l made the crane without using a magnifying, 
he exp in he d. 'll* folded from paper of t he iOCL-5 
flower. And the frog is made from the msidE or a bjrr 
boo shoot. To make them J used ver? dim -igh;. w _ 
cred a bght bulb with a black lampshade and mndc a __ 
four millimeters | about D. P 6 Inch] rfl diameter t s n l,v 
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f ' ' lK " '' '" il «'M> sUh,., , n llu , MlM „ Hrt|li ^ ^ 
hi u !n. pkivn .1,11,1 on loi 11, li ,ntd i-iii, > „„ ui„m K 

«f ihin^ umi-dnniA 

HtaplwH\ III., JH hi,, in,. U, W( ; Wl 

u'slnhni , ,, hi, it, I ti'.im,^ Vi, afoiM-. nw ,li.n li^hit, aih | 

1 wr I him thu- Mm ,h,, 

.■.I',', hi,,, i v, hi,’, i ..in link,- i i iit .1111 ii iidiit |,n ,i |i(^, i,,^ 
v,,n i.'siiii , ■ ■ I iimii’i i.tk non', m.ui h ihiti hup o' , Iw H.,11 
So whhm ,, ,■ Hr hi hii i i, i„ i ' 1 . 11,1 |,.iL‘ti' ,,f uw,h I,, 
ms or ,i;.inn .'shnhnoin I ... nl^lii h,.- vom,' nn-,M» 
ii'.' i mm * i ,, I ii loi oifwiA h ik'i'whlh on ilio i Iit'iho v.ii 
ilu nioiM .mil Ml',-. ,i m ilt if oi i 

lh.ii i.'iu- v .ii,' , , I unn,iHu i,n I h 01 I thmii'.i 

hike nii'i .ii .111,1 ,,-Hi-iU like 1 1 1 VVli.-H 1,1.|,' 

.ill i. il i n il i i,.i,hv ,«1 Mil, I m, -Ml .l|l,l hoi tile in-, 

i m I 1 mini I n, in ini ,■ 1 lu i v,'i ' . v n Inin ihpv iliouM 

ho m i' i ii,- iv tint il v i i iim- flitir f-ifii-i ol,l he nun, 

|Sif’T'i toil Imv,’ to io mil..' n mio i hmiiiiliii 

’thwiw ili.ii o on i kill .i>u,i i 1 i the . tHii'io oi ilw %li nsn lip 

■LnT-nJi l i giiL’fi % Lil ,iL llIihi i ,.. SVhiii i hi . l. I'L . i.it V.'ihh. 
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paper made coda/ doesn't last very | 0ns ^ ... 

all ever the world books ^ f^n ng £ 
m/ dreams ,5 to go up Into the mountain^ an dl^ 1,1 
make paper from trees the way pe-ir n H ' ' *° 

'^'li- !T, 'a.kc aftj j. ‘ 

■ Ri.r ^ 


own origami village, an d there WniTnZZ ^ 
paper so it will lasL a long, long tme. But this i, „ 0 , . 

a problem or Japan. I w^, to have th* 5c 
adl over the World, and each one will make the 25* 
paper which suit!* its own country ' ' ‘ m df 

UUd 


with pieces of paper that jr B not square ™ C( . c .„. 
the models m his books use equilateral trbmgl^lf 
triangles, pentagons, and hex.avons £ 

''ll- r 1 I J 


It doesn't have to be square/ 1 he ^ 

as the comers pome out, not in. asm a star shm, T * 
.s unacceptable be«UM to make , t from a iq 4 e VZl 
of paper you have to cut it and fold n Lhc ^ T; ; 

started to use that shape, there would be n Q bo^enr 
between Folding paper and cutting it. and I CaUi( ; «» 
end'ess shapes, But I wiii ifie an unusual shape, ijk* , 
triangle, cmiy if I can make a good structure front ir 1 
see chat /our knight on horseback is rracc from DnE 
ptece of paper, but in this case I feel that CW o ? . cc ' . 
would be better, God made the human being and the 
horse as separate creatures, not connected, as , n y a(Jf 
moder. The same applies lo /our model of a kangy M 
with a baby in the pouch— the dab/ should be aW 
rate prece, It’s different when /ou're carving stone w 
wood or easting metal. Then i,'s possible to start hen, 
one piece,” 

We were interrupted by a knock at the door, nigral 
by Voshiiawa's wife chat it was time for d-mer, 
Throughout the afternoon, she had puttered silently 
about the room, dusting off boxes, picking up models 
when they fell, serving green tea. She now brought ir. a 
five-course meai. When we finished, she returnKi id 
clear the dishes, We settled down to a potent cup ol 
sake and resumed our talk. 

it had struck me earlier drat unlike most Japanese, 
Toshizawa seemed to value innovation over rnicitign 
and I asked him about chat. 

"I know what you mean, in calligraphy and opera, for 
instance, people imitate whatever is beautiful They lis- 
ten to the great singers and imitate their style and don't 
develop one of their own. In the early da/s. origan was 
just the same. Everyone matched up corner to conoi 
and edge to edge, and they all ended UP with the urne 
shape. Learning those traditional models is just like Pay- 
ing music written by other composers, and ong<s 
books are still like that. But it's very hard 10 go fn&m 
that styie into free and creative origami, its not a 
ter of time. People who can t create won t create, 0VL ' 
if they spend! the whole of their lives. 

"Of course it helps to start young. To be a compose 
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Inclutlr a tyvumoM,,™,, a , ta g w |^ an4 | PH _ A (rog 
wlm wjbliod tett, , uth yv«K,m jje«on.*l. im 5 u 

Jn(a f- ran ktrii v tL-ln ‘i mMifijec, and £ T, Hii 

In-.! ['known cruatim, 1, *, vHngwf l^nncm 
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h, A Child 

‘ docs " 1 l"*™ h G Klmseir ha. ^ SUrc *° musJc, thw ._. 

Iff; ?£ firsc ^«»m| P^H? 

Jady r ''* "Worh«d Tl Z 1 ' four a JJ 

paper, ,rid that lmpr esseil m - 1 sh 'P «ut c f nc* g 
family was poor, | It-kj ^ ult « i rot Berlin 

°^ni But I wLX° y ri r ^ d cc g 

*’*•*«*« «*»*>££ ?£&*« « 

working a5 an eng, heer a , * , d fs>W ’"£ ^Me I was 

workers dOuJdri t 

fi.i.. much education., so I be™ ' " 1 ' c ’ 1 " Jie lJl ^ hadnY 

spend all n.). dm. study,™ Jl», ~ ‘T* » 

started. ' * ™ :,mi - That's ^ ( ^ 

I toJd Yoshiiawa I wai amazed rh,r l . 
mrr e to create SO.O&Q models since mm ^ f ° U " d ltie 
an« the process of invention' can be ?? eri ' 

°ui Yet sometime* modek rfeu-i- eme ^ l&borl- 
if they had Folded * 

was the same. **** |F hls c *Pe mince 

'Yes, some foFd quicktjf. while others ll* rhll . 
J** * ►. replied 'vC ,£&?*?• 

1C S- MOC by .ICC, dene or coincidence, p m L i mT 
or how to create, how to solve the oartieuUr ?JJS nS 

I m facing. even when I'm asleep. Whan I start tocreT 
and run ,„.c tr. u bl t . , ^ s £ e p “ Z ' 

r«st at my deik and doze for a while, and when I’m 
dreamms I try to set atidr my pzrscii.l fcd ^ 
desires. w.„ pray to God -n order to concentrate on 
lust one thing. As a Buddhist. J believe that when i'm 
Struggkng and cannot fold, God will always help me, So 
I sleep, and dream, and prayio God— and when I wake 
up, I can solve the problem " 

■TVe always thought that scienosw and artists invent 
m mere sjmilar wayi. iban pcpple suspsec," I smef, “And 
che way you catk about sEfuccu«re h ;ibput gyro&copks, 
nboui hpw cbe eye works, you sound as much like a 
SclenLpjc as an arcjsi Do you consdcf yountelf a Fitde of 
both*" 


"I want to have ewe srtter, go my Me. One, of course, 
is Che soenciflc side, a precise way of chinkmg and of 
acquiring knowledge, But I also feel strongly about the 
wisdom that comes from ofd Japanese myths and Keg- 
ends, and i want that in m y life to help me create ori- 
gami. Knowledge is kke something you keep in a barrel 
—you save it, and if you use all of it up. you won’t have 
any more. But wisdom comes like a sprmg, *nrt ft will 
ftever dry up People today think about how to gather 
knowledge, but they don’t bother about wisdom. 

"Japanese legends often have i Jot of nonsense, like 
the saying that bahies come from the top of the head of 
tho god or goddess, or the story about Lhc mountain 
that marries the lake. Of course, we don't believe that 
the mountain actually marries the lake, but these leg- 
ends are a tradition and we accept them anyway In a 


33*ssS!r-& 

»<J™7Z h 7 , n ,l * 

Cr* r "*•■•- “< -■ Sffirtx 

>i» 

6u« wt,| rJ|e or paiH.. . K. Wd , 

It. 

? K P llm - Nut he reWvwrnV i I't" ‘ ?l,,,fr «■’*' 

hew t.Jh r . tr itt-ciyn,,, _l, . P J n ^ h.inr, ,hewln K 

,l ca,c (lt t | lfl ,rUf " * ” ,1> * r,; •«« 

thj, ^ l( , , (ru * " dl ^WnwirJul b in j 

Handing 1 "^P 1 ^ hind, ., 

«« itnicw wL^j, < " < ’ ‘“^her^ptiint 
»p«i« Now „ m ‘ Z! !; " rT " >n * (hf dlfffcem 

RMkd i™, . (Jrd L h^ra 

tha: 4n clutfcd i „ lr . ..... ‘ u4 nvack-lj. 

h, ~ h !‘- 1 ? d 7 tl ta , " ,i,^, '• ' Witci with 

Pota to, - 7 “ f, “ llMl 1rflm thcif Wcndul 
P^er k (1 ktahhcl ,^„ 5 f , r |D .| ftrtl „ d 

nv'fl' '"j F<> fahl thcm !h P* r,f ' r ' 'r nt - H| ronluh, '■up by 

mMkubyiy s „.p I leaned ov(l lhr uWt anff ^ ^ 

te mnk, the flm ro«v in n,yr piece when » ^indent 
tnppeil me on the arm jfl d poInceU to dir front o, the 
1 "'><•'«'* *lutt I «« Wn wily we .ism* th' 
deik for tupport. The rcu, Intludlnp 1 be tudw, were 
fcldlfi K in the n>r. Td my lurthcr ch^rln, I law ahji 
ifrerYene die hid turned thr piper Intide opt. 
NnnpluiMd, bui eiger to ronform, l foHtiwei) .ulL 

Under YDrfisf .iw,!^ diTMtbn wn Uid soon Pn-*: ilt--:| ,* 
tPiirmiiifr njlI uctopui, and I rWw un-iieritiKid wliy wh 
h.irf rt!ftned Uw fQtw t.P th* jM|Mr: mtKdbl red 

^ a * UltY Otmpuj WU Cjpmr..n by the 

^atutchcj of dvc ihar h .%i1 vrrmrHl th«r.j.ij t’h io thf hri 


iJlifi or di* etmpuj WM capcuk-a>n by the 

^tutehcj of d^e iKai had vee-ped through i> the- bach 
■Off (fie palter. I madi’ j tlintft^tin r itrenripr lm A ii,n-.i 

the- legi ai my Gccopu- 1 . T-0 ■’i mo i'll 1 r>: jIIhIc pu--w, but 
VorfllilAvfi citfjht me. Even w^hnut an ln<ei-preter, 
the message was cfea#. S-cl3li>fl my nictdct, he recumic- 
the lo Che- centmt (PtnlUu^.. hls <iwn. 


By now, Umu -**i running aut, so Yoshlia^a 
liiwKtK-d into a short Icrt'.^i trf MC«pu h u^n; 

IMustrafciiwn frtm ^ Lenttmok SO fco* ihc 

rrMielel ki* had jurt tAught ^-Ppirccl, however cnjdi 1^, io 
cgi|hcur^ (lie bc-suSf 1 -Mid clbgancr ^1 r hi- otco^us's frwh 
nacuraJ fSnPCtdro. Tim k-S-XHl ^nded wish i HUiHoui 
pamtorvYlme of -in corpus uquerjlng throuih il^u up ol 
j hftctlL-, (he acr perfernYfid by mam., iirher than ehc 
master hlmietr, U #** a sSrArtfe but wmrtow fiEU** 
cwdmlun to A fl«. in wMcK Ulht Yo.hlt*W= hid 
^, llvP d lnn«f It tu lw in tcKhlnj, « I .ilfoiifv b„,.w 
him to bolrt elating, pmiwai*. In^ilrtd. rfap™«l«, 
amJ tlljjhtl'K the hii>Nbk-.< *1 mtn He Tore Oud 

aiuS niCOT. ChOJJraudKrt of nven ™ n 
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woman. The ^ olj! , m l« ■ 

^nk you can Sco die ™ rtn<fCCian 

a - -5 

^ is ?£&3% r* ** * 

iun and the ram and th* J,nd and*! T ~ tft *'«* 

put rhtm all into )np Ur |,fe V? ^ ^ 

hooJt Jsar There are ,B 3 * h « ^ D y 

One ,e la know the space aroun,H Zt " ^ of ''vme. 

V j™ rfd ' ll>tf acce P* IL - We all inhale thJ Q 5 S^ a - kn ?“ °* 
thing, so we share nature with one annth "t f&r 0r,c 
^ rs to know yourself, you £ 1 2* ’ 

r: tag,™ a* r „ u i 

And also a vehicle that can £D anvwh^rl Wwld 

'and, rn the water. If y QU *,„■/ have' l T lh “ *'■ 
m»nd. they won't help. That's why | need^Tj™'"" lri 
Purpose and also the world ^0^ iu T ^ 

plucking of a koto beckoned from a hwse doJf-h! 
s-reei The fading of the light, the beating d c hc ™ n 
the calling of the koto produced an atfnosphert of aL 

, * C 'hT' 1 ? nk ^ ? ht Hnd a ' W b ^ w t0 Iake } 

»i d vi iteft#i .? rever ' but 1 knew " ** 

e A& *** h “ w * * ind 1 prepared to say farewell, j enuid 
not resist asking a final question, Aker SO.OGO models 
and fifty years of folding, was there anyth™ he had 
never been abie to fold? 


A tad A Ztn priest mediating, for instance, Of 
course, it s easy to make the shape of a priest medmE* 
mg, bui that's o-nJy the surface, f want to make a mode, 
where everybody wiN not only see the priest iik&ue- 
Jn £■ ^o- fofif him meditating, feer his mner tec- **£5 

along with him, Those abstract feelings— that's wIme 
I ve been waiting to make. Like the feding before ym 
die. Everyone has 10 din, even healthy people, wealthy 
people, successful people. Ann everyone must have that 
feeling. I also warn to make an origami the joy of Jldfi£. 
In Buddhism we carl it 'ihrowjng your body to che 
ground to thank God.' It might be a little hard to under- 
hand, but that's the feefing I’ve been searching fer -md 
trying to put into origami my whole IHfe." 


42 ■ A ZEN PHILOSOPHY 




1.0 taCttMHh 


3.S s 



-m 



THE FL °ATing 


s QUarc 


Of ?C2 *%- 

SSSiys 

wire an pretty ^, 7 , *nd boas-J,*™* 

possible snake frorn a squar*^ T ° ff '' afic * 

che body A-rch Che M 5l 

corners accordron-sEylc - 10 m D -:ipstc * trie r-ra-o oth e T 

- *** wr.cr J ?£*' 

were (be er% dues to " of d» head ar|d . 

other. The exer , 5c seeSS ^ *« S 

When j hjn# seen one ton mi 
JTiondbackboas, | knew it v "£ pytllDnSr de w inderd,a- 
my own. I couldn't get the ,d«, 'T " 1 J **** of 

snake wouid be different. But i'had *tto h> ?' h * id: ^ 

I conjured Lip images of snakes thl j li h ° Weost4n 
graphs or rr, .oo S and sought *dXiSST" " ph °'°“ 
out What do snakes do* th 4 ^ ^ moststood 

What aspects JS t “ n° LhCr 2n '™ 
movement define ‘ srsaJ<eneE ^ 1 M n C 5^o rT e VO h /t,0n ' tn * ir 

-"*■ i snakef SnakeTsS | K? I Tf 3 

hang fron, trees. ^ l^^T, 
col dr 1 1 think qf any other dnrm* that colls. I .n,ad# tp 
my mind to invent a cofled snake K 

At that moment, rmages flashed befars me M my 
mifid raced tq find a sofucrorr, I saw a square of paper 
Tailing through space. On ihe square wis a pattern of 
horizontal lines. I pictured she square roNed into a cube 
Tho horizontal lines turned into parallel nngs running 
up and down the cube. I pictured the square roiled ir^q 
A tube, but now the edges of the square were shifted by 
one line. Instead of rings, there wo* a spir.il — one long 
Coil running ai/ -he way around the mbo, fjke the surme 
on a barber pole. The pattern changed *gajn; ifce edges 
sealed, and □ head and a tail sprouted I'rapn each end of 
ibe spiral, I had my snakt The conceptual part af the 
process was over and done. Twg, maybe ^hree seconds 
had elapsed 

The rest of the- task, the execution, rook two 
months. 

Like many American fofders, I cam* to origami through 
mathematics. Before I began folding paper, I was 
voted reader of Marcrn Gardner's popular Mathc^u- 
cal Games” column in Scientific American. * initracerf a 
correspondence with Gardner and pfied nim wit.i s--- 
inventions of mine as a tetrahedron puzzle, a 
geometric solid that was fiendishly difficult to ^ 


to ah te*T\A Lt Ir,S(H:ci ^ of 3n , 

*SgS««SHl[ 

* "f 1 of E ngi, Eeri e ^ e "^n r &rifl , CfCtntui .. H; 
poiibls tonFiguratioj , 3 r „ * or;te£l »jc si; *e 
5p®ed computer b rpunte p, Cc « a n ,i h^h- 

^M Gd by nc,^ SKS n “ ,Ct J G " dnt ' 

gave co treat wig ind XngtXS* “ d cir ° rt 1 

mathemacician Orco^-JL^ C 01 prc * !,!m ' *™e 

fiac already. C ™., ce r'j nwt 0,1 M1atfiUr punier 

timf WtiuiiH i Fit J ° vc< ^ f 3 fraction flf th( 

1 lejrnM w *I£ 

in d fh S t* difik ' thC ' Vhll,r ' thc pa PPl n g bird, 
and thc jumpers frog, and yba the m tan*, ^ 

fonunc-tflJer. Che Chines M, and the printer's nar 
l ;c Kr^ond nmc around, f liriprod^ ^nd impfor^^ 
crhDm . I mastered the kite base, the n*h 1 ms, the ferd 
fc ™. an ^ frag base, though I had n OL yet dgccwEred 
Chat they wene gepme;rica:ly reJHgd. (Kane of che 
books had this due, eithe/ ) Whrr I had pes- 

fected thc iraditioaal mode-i. I began to devise figures I 
had seen nowhere eIsl. 

My first attempts were emdfc w4 unoriginal. Lik Ehc 
traditi-a^ql nxitfels, mine derive d from the four furwfa* 
mental bases. As went pn. my efforts -mproved, 
and T began turning out (folcni r 1 vn tenons, some ol 
wf>ich appear in this book; the three tropical fish, the 
hummingbird', the giraffe, ik dollar-bill 

fords. (Hast bJ the others I ^IVC since destroyed.! I hid 
hags -^rid b*gs Of models that dmort rride ic (an dfiphvic 
WKh three kgs, 3 rhinoceros without a hwn) ^d n pita 

d,f d^Kded paper cquaJ W sew-ml irees. f was mabr^ 
things that ivere unique, my own r I felt joy— the joy 

0 3 r ' ckle rfltlK Just '" ,:l4n WC ^ ' C ' 
inTknow how m icep ft It madder* u* *«h ns 

h Xme* in te and ^ 

£S; Fint jfpv M it th^ l«t -hat yau 
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" ortine 
of .x diom 

Cavstramcd r -i rK-i j LC1 ' T ' e Glar'd and limr^pinng, 

W suffocated, t£E- fefeT 

tefe two. Ehs bird 'basJ flapl t3ie fls31 

™ k 6 l5C5 of limits to invent. ■ At the ^ of fifcU 
ima^, nation betrayed. J was fished 

^ r so I thought. ! now realiie that this eariy less of 
Levity was not an ending but a beginning It narked 
JJ* inst time I nad asked myself. How do you created 
fcjtause, for C he first time. 1 could not arena The a*,, 
cion mtiated a long investigation Into the creative pro* 
^55, ofk- Ghat continued as I w ent on co study tht: 
history of science and become an architect and designer, 

I now know Chat the cneattve lapses never erase; ihev 
ire merely over come, one by one. Fhe origain impasse 
Wits n ~'V First, and the re-rulting br^kthroygh 

enabled me ta mvenc my finest and most complicated 
models. 


LEARN TNG FROM NATURE 

H-Vith the question How do you creaEe?“* my search for 
new forms had begun. All anises, I knew, go through 
periods of malaiso and stagnation. TM greatest ones 
survTvi: to mnke breakthroughs in their fields, Was F, Jtta 
cherry an irc^t in search of mapir-ati^n? Was I an artist 
at aM? Was onggmi an art- The books had invariably 
caJJed paporfo^ding the afKienc Japanese Qrt of or.- 
garni/' but I felt like a mathematician or * wer-tisf a 
dfscoverer, not a trearor, The models never felt its il 
they c ame from deep arcade, ihe way l thought an art^t's 
inspiration springs from within. I had not set out to 
invent new artistic forms. I hid merely fined up comers 
with corners and ^dg^s wrth edges ro try to capture the 
shape of n particular animal. Then, when I had labored 
with the pape r n long time and a fish or 1 bird or a 
giraffe appeared. I felt as if I had come acnos s forms that 
had lain dormant for yean. I was- Just the lucky investi- 
gator who had unearthed them, 

’ This feeling matched an important observation I had 
made: earlier, sunng my prolific days. I ?i^d rtpui-ed pat- 
terns in the paper When I compared my handful of 
finished models with the voluminous contents of my 


discard pile, t Bw [haE , hE Suttesrf 

contsiricd regala- angles J JJJjJ. 

pasrems they farmed wcre m JJ' 

™ ap lhE lines of the d-sc^d^r'' and ^ 
yi-Uod to the pressure of my fingers 
co.in.psed into a miJ r e compact wnEl? ^ 
esu become' n crumpled wad offerirj. ^ QHcildi * 
■ong appendages dr a con..p* £t ^ * 

SEtempts to produce models bawd « E ^ 
geometry h a d fought hack mo pui 
Ceai y u. c patterns werr -’out there • . ■"' p ** 

(□mod within the potent oF<h* pjj e SJ*** 
dhart in my own head. I feu like *e 
Indomitable namnd (aw. samt 

Gradually, mi reflection, the reason for ttat . , 
became clear. Like Moline's target 
J^n who spoke prose all hfe |fe JdJf JJfe » 
had been spcakjpg maiher^cs, the 
The world about us « leo^cr.r The Sa ^ 
Ian almost always chms ac fO-de^rce in £ | Ci Saafj' 
ties invariably macx ttiri?G ^ s iuwk-r fnrm in< i ' i 

»; 120 ^ The p M!I rStSSK 
of Ihe moyn^m goat, and the shell <rf the rfamZ 
nautilus grow in lo^fiihmic spiraJi The air* pnn £ ,l 
holds for more complicated protenes. Maftcmitki dc 
ie : mmes rh<i ^'matron of clouds (variations in u n . 
sph?r, c jprEssurey the b ranch, ng or r, ver3 ^ 
mornenwm of the rh& resistance of che ten^n • 

the pattern of fractum in a .struck, block of ia . ^ 
crystal I :r-c structure os' frozen vvater. die force o# 
brow ■ Whatever the ob^.tt or pnqcisi, g^orsetnt 
govern its birth, growih, movement, sh^pe, S: ^. 
and deca^. 

Why should thi& be? 1 'Space is n-at a pasirve vseumk 
but has properfi &5 which impose powerful ccs^U^itiQ 
on any structure that inhabits il,"' wnLos the crystal?^- 
raphfer Arihur Lcheb in hri aftt:r>vord tc- ft. Burktiirtstw 
Fuller's Synthetics, fiuffeced b^ the powerful fonca-di 
nitL-re, tnppec? in a battle between enc.^y art ■cnuwf 

phenomena take the shapes and si: ^5 & aSfc th-:- r «i 

to hold tho^o iorc&i in check. Simple mathemaTica! wi 
dictate uach of these configurations. Ceorneiry 3 ,1 
okver negotiator, worfemg out compnjmisej to kw 
eRer^;^ and entropy on good ce i_ ms. 

Discovering geqmedy in nature renewed my 
cfem.e. What jf I looked fox li^p^tfosi nuc wahin ^ 
vvithouc. In the worfd around me I 1 Aj i examined ,,JlL: '^- 
I in-v patterns, complex partt-n^ c-- 

in conflcci. Even without a consuls mind 10 ^ 

nature was ? prodigious inventc-T. ^ i5,r ]B iaC [ t '^ s .'." 
suit sjvury need. Abtf the patter^ ' «^ f “J " 
3E firsc gbrnci. they seemed to lack s»se ant ^ ^ 

but a closer look ^veiled their 
Each canllgu ration was tomposed p' i' 1 * * . w , 
dements The ej*menis would x>p*' * d ^ 
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Cracfcirfhjf: 




Gnuki In a tf^xc-d wmmh: surtax 



Di Viiilng: 


Sivjp nkn prwwd iKtwn tvKi> parallel (l^ s pla^ Sl 



comp^TOiv. »t*dy *>f *■ mw-w* «f iW «"* *ir ■*“ pi v M*> fll ,^,,a ' M, * ***& 

Mato^st D Arty Thom]iwn 


learning fro« nature ■ W 


IHc 





ders of magnitude, recombined, shuffled— but always 
identical. They would appear at full sine, half site, quar- 
£er size, eighth ij? 7 e, and also doubled, quadrupled, oc- 
tupjed, Because chu appearance eg independent of scale, 
ch i 3 proper iy qf patterns has come to be known is xeif- 
^rmferrrty 01 ‘ SCJjfrng The. beauty of chase patterns de- 
rives from nature 5 efficiency and economy, not, «ls oo 
Casional profligacy and waste. 

The curious thing is that so many objects and pro- 
cesses an? .self-similar, Galaxies form dusters, soperdus- 
tiers, perhaps even ' “cluster comply kss" — 

superduperdusters. Rivers branch into brooks brocks 
into creeks, and creeks into ev-er and ever smarter trib- 
utaries. Along a mountain ridge, -distances are noco- 
riaufSly difficult to estimate because the terrain looks 
everywhere the same, it, too, is self-similar. Meteors 
strike the moor at random, but their size and distribu- 
tion are self-simitar; photographs of the moon, whether 
taken from the height of I mile or 100 . invariably give 
no due as to the craters' true size. In the lungs, blood 
vessels gq through about fifteen Self-similar bifurcations 
before thsy reach the size of capillaries and the seif- 
.■simifarity ends. Turbulence is Seff-sktiihiK In the ocean, 
bigger whorls beget lesser whorls, while in the atmo- 
sphere, gusts of wind create lesser gusti. The complex 
appearance of these shapes merely masks their innate 
simplicity - 

Years ago. grappling with my youthful creative im- 
passe-. I understood little about the process behind these 
shapes. But I could appreciate this Jimdsmenfcal lesson of 
invention in nature: Simple elements make complex pat- 
terns. Whrle no single definition encompasses every act 
oF invention, the essential similarity in the process, no 
matter what the field of endeavor, hints :^t something 
profound about nature. Reflecting on atl chat I had 
learned from my investigation, I cams to the conclusion 
chat nature invent* new forms by 


unconsciously playing with simple elements 
rearranging them to form patterns, and 
choosing the patterns that ar-r mpsL efficient. 


ture 


Simple elements moke comp** pmm. 0 >uW t* 
j war of inventing new forms be appl^d to on ' 


garni? 


AND X' 

rato . a., «**« s P f: » $*«. 

cursive process 01 a fe , rreiuine elaborate 
tthanfem fo r generating \ . Q f ene rey and 
■uc.ur eS t.tH . 

: orm atfon The result not surprise 
ac appear self-similar 


,n a t XP i « l iterative process, an operation 


«. fS flflr- 
^ IS uxn 


formed and produces a result, *. That 

back into the process to produce ^ rtc 

is fod back into the process tq produce n ~ nd ' * * 
(An alternative notation uses the Lermi > x ° 0(1 ' 
etc.) Each stage is called in iteration n the | Mr : ' 
yuai s, iterative process and their patterns h av * 
wder scrutiny by information theorise, crys^| 0E ‘„ 
phers, developmental ceti biofogiscs, geneticist and^ 
tifidal intelligence researchers. New examples ^ 
Iteration hive come to light that cou-d scarcely hm 
been imagined with.au i th* a id of pscKnok^tal adWi^ 
in observational devices and computers. Cloud thw\b*r 
p^Lerns of subatomic particles undergoing fission.^, 
ning electron micrographs of the «H, Mnal phot* 
graphs of the earth, and satellite images of the &&& 
of other planets have transformed The way wt- the 
world. The phenomena tK&y reveal existed befc^ 
humanity, but it has taken ljs this song io catch on. It te 
become dear that rcerativc processes lie at the oneiric* 
life icseJf. 

Some of the most b&autiful Forms i have uver se«i 
are the product of mathematical discovcriEs kss xhaui 
twenty years old. They are strange and enigmas shapes 
known as fractals: Koch srwwftake^ M&nde brot we, 
bifurcation diagrams. He non attractors. Urui! r ecenty 
even the most complex mathematical descrypwra of 
nature still foil short of capturing th*? subilecy qU mflui* 
tain range or a waterfall. But us^ng ihe principles of 
fractal geometry P a branch of the discipline n as 
chips theory, human beings enn finally capture the farm 
of nature. 

One of the coyest forms lq repre^enc is a snewfi^. 
Like ocher natuml shapes, a si^owflake is more or 
self-similar, we can use an itemize process cc p* 
erace it. Of course, no two snowflake am 
53 Tne. and our artificial snowflake i= but a rough approx 
iitiaciofi of the rea-l thing. Whereas a rail sno#ll* c 'j_ 
three-dimensional structure made of ice t^'s, _ 

shape that wo will construct is flac and made °f 
era! triangle#. It was discovered by 
Swedish mathernacKiai:. in 1904. and woula 1 

called a fratiaJ. . 

Generally speaking, a fractal <s any shape - ■ i( 
more and more decan the rrore f lne 7 e ^j. Tte 
Most natural phenomena, it turns out. a ' . rMm . 

rwe Cteir k»* - * “ l '- s ' n " )£££ I* 
tain ridge or a coastiitie, cha more objen 

A fractal .lac to . technical U* 

that occupies a fructiohal ^ , h „, pl.r<) 

f.26 (somewhat more vw.<> -ir e H chan 3 

w 2-67 (somewhat more than a 
solid). Fractal dimension is a rtr -ngt ^ 5 , 
cept, explainecl more fully - r ’ ^ will' a«i f ^ 7 ' 

To construct die Kodi snow, lake. 
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^ VG 01 Ql>e Qi Jract; l | geometry's principal tools: die 
computer Its melon is id?ot 5 work. Repealing the same 
operation Over jnd over requires an unthinking, untiring 
performer, a slave to juration. What better worker 
1 £o ^PUtlng machine? The starting point of the 
Koch snowflake (also called its initial condition) is a sim- 
ple equilateral: triangle. 



Using the computer, we add 10 the middle of each side 
another simple element, a smaller equilateral triangle 
whos* edge length is one-third chat of the larger trian- 
gle The result <s a six-pointed star. 



So hr. the snowflake is nothing special. But now we 
enter the iterative part of the process. '.The six-pointed 
star is regarded as iteration 0 -) Add to the midd-e o< 
each new edge 3 still smaller triangle, again with edge 
length one 'third chat of the existing edge. To moke the 
second iteration, repeat the process. 



. 


** lh * result a " eb i fi « rf great b eatl(y Thc „ 
n £ ur e cannot. Q r course. bc depict*. b , ft b gj* 

,TC ™™ iC approximates a rea? snowftsk*: r *" 



Comparing our method of making an arxife! Enawflike 
with che real thing, we find a keen similarity: 


ELEMENT 

PATTERN 

(CREATION 


NATURE 

HATfd£.riATtCS 

i« crystal 

EquilacenJ (nan^lft 

Hexagonal 

ttaemon gl 'new ckrntni 

packing 

ai mid^rneffl 

Snowflake 

Koch 5 rt*wflak* 


li's one ihiniE Co use 3 system 10 invent mathefraio 
ms md quite another to tlaim that a mere rn.ct 
icess can produce an origami flr a^y & 

Ilic of art. Why go Eh rough so much tflart » ^ _ 
: forms of nature ulin £ ^ 

fi> been doing it for centuries. Because. - - 
tematic martufaciunr.g of new ^\J jnk ; fens* 
human creativity chan most P* 3 ^ . ' ' and ^ 
■ Shimmering * urfacE ot 1 M ° gm |l3f 

■d nvqleculsr Structure of a reoi haystath 

res of design __, (i¥E , fj c id. whilin' 

I believe that people In anj^e * 

:/ ar« P“ niEr5 ' p * ecil ^ n amrc do* »*? 

BitlStX face the same d ' lem ™ * ^rmkei^ 
nt they ft down » « ’ k ^rV from naP'"*' 

i»S ("it of nothing? ' J mlrt d In 

. process I call -inventing «P a(l ^nas of 

well The folder's ^ k 

i set or a human figure from 
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h 



-rrjwtil patou-n 



AirowheAd-fllt^pud fr.iui.il ptitrrn- 






55®5S 

f^l^i.jnvtlh.n K ir i., , p r<i|d|| . 1 ^ UkfltJ ^ imu* | r l4t4jr 

in „ Jn ' " ,u "- ^ W ,1l, ' 

Mon- 4lJ)rtlllt | 

’"OwfA,. Jr „ b.iorf T 1 ”* ■‘•■h 
'w.njilon „„,■) oll " [ *"">iwWnifcii „? 

each Jnitciidi. '” r "*^ ■"“uni^nd 




SI5JI 

^-ol9 


'jT-^dL' 


jr - \a 



XAMD* ■ * J 





Fa4(TTAL DIMENSION 



f - "™G tan afce be wpJtf eo as 

r = W '. 


Naw £afc<? ^ Ki lid unit squanj vhIidm- Is ilu 
rflvlrfcd Into eMmgtft r. There ar* (N) (N), 

or hP, SrnaNer fqtflrcs m an .ire a nf | Hence 
( V = I . anrf w 

r = nr 11 . 

Anafo^pijjljr , a unit sub*, tantaiiw M J Smaller cut?* el 
Ten^th r m a ^l U mc ol I . i-k-ncc ( \ N) (r) - J, 

r = N >\ 

A pattern rmerjfei. Far ca*h flfirft:, chc denominator 
qf flit e-Kpcnent contains its d> rn-cnw&n A, llfv- h#i 
dhmen jiqh, a square two dlmfcnu'ftns, a cube Chra 
dlmatL^nj, nnd nnjn, Denoting dlmeni*im by A, 
Mandelbrot £en«rFl-l[l« the relationship if 

/ i M 

It if iIo-kV easy ta mJvit far D TfiUtf chr logarithm of 

- 1 i.ji. fif | 

<iich side: leg r = ™ Icif W, -sa - — - ■ = inf Penally 
we get the finish) d equation for fractal dliYitwIon: 


WhttltVfcP Ehi -5 toimbli* yields a frartlefi iat 0 . i ;h ^ 
curve in question Is a fractal. 

Fractal dtawulflft cannot tePl m wcnflfilnfl abo uC 
ihe -shape- of an object (rtepthW tan the <tandi'd 
dhrflensian), but U t*ft *ay a great d-til- Td 
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i "* t *'rdDr [he 11,™ 


WOWffllk*. coniKder 



Therqfo^ IV, the numbtr <lf tqpleo, it 4, wh iN< r, A,- 

*™ of cacii ™M- h Applying Mindetornf* | amlull 
Jgl ves 

0 = fl« 

I^E 3 

The dimension g.f [he snowflake Is thu^ -eiqual tg 
F.26(0 . _ , p a Unit more th^rt length, ,1 IrttJr !<?« ch.ua 
' area “j^rt about right (or £ mon-cfojp Curve. 


SIZING UP THE KOCH SNOWFLAKE 

CakU-laUhE the- Ar^a and length ol the Knch sEiowflpiic 
tahtts hard woplc, but It ll Wtirth (he e(fa n £ n 
understand h^W th-£ IractaJ Is generated To hrgifl, ■!■ -r 
the ar*a fif the original triangle rq^^l CO I , OH the 
area, o! the snowflake afet? each stage #. The Ji-en &f 
the ^implenrt Kmh snowflake,. the initial trfaagft,, if thus 

* = I- 

Tho first ct *cp k t-g add three new tnan|fu. £adl of 
those triangles turns omt to be ons-nln th the area oi 
tho previous EriilngJo. (Yui can fee thk ^Asily by 
dlvIdUnig the original triangle Up 5 - into nine little 
triangle.) Th<^ area of the resulting figure, a si*- 
p^inted star, Es thus 

* = I H- HVt), 

Ngw Chr iterative process g£to Raing Th*? First 
iteration add* Jfd) nnw tfSangii™, carts of which Is on*- 
lUfitil the tilC Of the triangles In the ita-painted Star, 
iteration ±cro. The second ilifratlon adds 3(4^4) ncw 
trlaiigjcv. tub of which b CrfHI-niPLth the uf 
If Fanglcs In the frrlt iteration. The third I teration adds 
new triangle ■*, eatb o( which It anc-nlnth the 
Size Of th n trian K r*i Fh the re < Qnd ftentlan. And SO an 


the ill* , f | Q «»“«. *“ f| * rm 

“? P p **‘"»M 3 . (e . To dote™,™ .1 ln,J 4 «*d 1*1 

"th Iteration. v*e .I™, lh ■ , . ® MJ| ">>.1 ae th-. 

tt " ;a <* ** fcltl'l trl™ J tarJ *“- *» 

thu n. ah * (t JrtlSL,™!."’*" 01 ** *™ 
of 411 *■ pi - *' “» 


!+J(^ + 


star u ‘ 

h = . the fn(. A {Qnv , (1 . ' ' nrfl ieerjnon, tft 

remit: “hvenren, ^ UI [he 

S ar = 7-- 
■ ■ 1 l-r 

r " w “>■“ - '« 3('A> tmd r b Hence 

' = 1 +S(WJ+^^. 

'-W 

SeMns f«- T with timpie ^ „^ w _ 

Ta determine rtie snDwflatio^ perimeter k even 
****?. Set the perimeter of the arljlnaf Irleitul* cqu.F 
to I ^nd call til* length <,r Eht p r r™tor 4fter 
ita C 4- y, The pcrlmtcttr of rhe slmpl^i ch*n 

Jhitial triaflgfc, i* C h wi 

r = i. 


Ench hi the cunttruction er Che curvr .H'plaws 

thr pr tvluus edge wkh four new iNTn&l, caiii ene-Wird 
the length tif Che arigriial, perimetc ul'ckr ^Ia- 
pointed scar i> titUf 

Y = = WY 

The -Sfucctiedhng itcratian Jus 

y = i*m i = 

and the one after dhat 


Y = f^) 1 = ^ 

Thuf lh? total edge fengtli at tfid nth ii r ration 
(jgiiin counting the HX^Mlnttld -star as step icroj Is 

¥ = 

Each CcrtW Is larger than Che previous one. which 
means . . , ch<? perimeter ll Inli^Eel The M>qeerwe 
grows stowly, uid a(cei* eight stops the total liltill Ick 
thin I'd. fly tllu 6Mtii step, chr?uj^h P It l» * nabuit 
iji iUKty-thr^? digits, Ji^d on precisely the Ml ft 
Itera tion n broahj * number tilled a a ' 

foltoWfrd by a hundred cc-pm. 
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fl£!7nd™ "® rl ' yEE '' |jj ** ™* G ^ snow* 

angles io make a f factl | :issemb ' Ci equilateral in- 
folds of p;irtBr to > ' ' hL ‘ aTr ^ m - artist maniples 

Uni-i ^ , manufacture a wa* of art. 

^mmsm 

the rrtnrs. p'Usti.rin^ protect anfsEs (rom sqrucfny 

hMtU eccentric ones ,. though not n««arilv the 

SotarnTl* V JaUd,?d ,ntj a '^- Scientific p] ^ r3 
cof< Z ri * t* P L r ° duCC of discovery, never the pro- 
ri „ " 11 e * Cr ' tlfi Lhe path to success would expo™ the 
rfc tours and the dead ends. A complacent pubSt, satis*. 

*i not to understand, b^ 

E>ie “o® £ ef1lus and srands in iW e 

_ hp nt" P eo P^ encounter my paperfold, n £ work for 
l . f ' r "T 113, chL7- to °- at-e astonished. Expecting to 
nnd a simple boat or hit they see instead an origam. 
node ' so elaborate that it appear? impossible to wr -. 
SL, act A butterfly with four wings, six legs, two anttr- 
riae .a head, and a iiil^wlthpuc tutiing Dr pascmH 
OQubEful A white knight on a black horse from a 5 ,ngle 
she^L or paper' Unlikely. A 3-foot- long rnttlesnake from 
a ' 0-inch square of paper? Impossible? 

Yei J know thac such formidable creations did not 
spring From my bead fully formed lomuf, They were 
che product of weeks, months, or ye* r* of dedicated 
work, spurred along by timely strokes of inspiration. To 
generate li model as complex as the butterfly, the knight 
on horseback, gr the rattlesnake, I find to carry out a 
large number of rouone operations at high speed. I used 
a iet of shortcuts developed c^er the years to win now 
through optiont chat inexperienced fodders would have 
had to examine one by one But is that ’’genius?" Doubt- 
ful, unlikely — impossible] 

Experience has taught mo a different story: chat crea- 
tivity, far from berng n gift granted to a Few, h rather a 
^earned process, 2 way of cultivating a good idea and 
bringing it to fruntoa To reach the sophistication of my 
recent models. I worked methodically up The [adder of 
complexity, adding layer upon layer of simple elements 
to attain a rich and Varied product. Like the patterns of 
nature, the origami modd ^ a skillful accumulation of 
simple elements The same *s true of any artwork o- 
$■: it rt-ific theorem. Jq somEone who has never com- 
posed mus^c. Brahms's fourth Symphony seems impos- 
sibly complex. Yet its beauty is its simplicity A single 
motif, transformed ,md elaborated, constitutes the ma- 
terial of practically the entire first movemenL It begins 
quietly, gathers strength, unfolds inexorably, and comes 
crashing down in an awesome, tragic conclusion, I be- 
lieve this is true of every creative act; Powerful ideas, 
simply expressed, are beautiful. 
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A MUSIC LESSON 

If the creators task i; to wew 

* meamr ^' coherSt J2“? “ m P‘™n* i 

of h* creation. che hierarchs nr-.H i ' rt ' l r 11 lht ' 'abi^q 
pnrcs, f$ bis personal expreis^ n i of lts 

ordgam, model that i: the a. vJork h'H lhe 
inventor there- -hfs- uim llfl ' buC 3 50 how ehu 

another way. the creator's sipiMuriTr^ ^ 

crosses the divide from redurtiSE^ k'i ' n h ° w h * 

origami from th * machert ,^ ^ l,s ^ 

telescope corresponds „ a poirit of 

The reduct, coi 5t appnMch taNed '«*«* 

composition. The opposite Qf lds ,r7 1 

to □. point of view oafEed holism. Holism 
back to take in the big picture. and it S* 

t^e wa t^ncre the details and concentre 

whole: the forest, not the trees Frrtm rk ■ oft the 

„ t h .. . , e ; neei - hfC3r n the pome of view 

Of ho ism , -n origami model ,s irreducible, a gestalt. a 
completed work of art. 3 ^ a 

We often take one or th e other point of view impli- 
citly when we entfeiie a work of art, Advocates of the 
reductionist approach would, ior example, be inclined 
to examine the minute physical components of a piece 
of rrniSic. The- Harvard twrcfse CUctionory ofAfusic defines 
rhythm as That lipsct o( music ^pneerr^d with the 
orgm&mQn of time . . by means of regular^ recurring 
pulses or beats/ At the holistic extreme «i Fats Walter?! 
famous response CD a woman- who asked him tor- an 
emanation of rhythm: "Lady if you got to ask. you ain't 
got rti" 

Once; leafing through my collection of diHka? rec- 
ords, I encountered* among Che liner notes this reduc- 
tionist description of the second movemein't of 
Beethoven's Seventh Symphony; 

Through the subtle, simple .ind unheard-ol device o! pluc- 
ing the Sih of an opening chores (here. E natural) ir; the 
bast, Beethoven ach-cves an ^tect whsdi is unique . . , Fo 
90 measures the tension mounts, then aOntes to permit 
she entrance of a lovely tnplei s^coon i'n A mr=jQr Bui 
even during this breathing spelh Velios and basses, piz- 
zicato, harp inSkSW'nciy cn the original duple-L rhythmic 
figure. 

Apart, from occasional! lapses into subjectivity [such ^ 
speaking. qf ;i "lovely'’ triplet sc.ctiofi), cte Grrcic confines 
himself entirely to the quantifiable physical property 
of pitch (wave frequency), intensity (wave amplitude), 
timbre (overtones, also known as tone color), and tfu- 
r^tion But this explanation is somehow incomp-ete. l e- 
spite such observations as the 'unique^ 
B«r ho vtn'= opening ehord. the *“"pcoo cW« 

eommonieew why '.his P«* at 

Fortunately, my mussc collection cttmtai. - 


of 6ee^ 10V£n . r , 

*7 Hg c,lei cr| t‘« in .//l h trn " r,[ In h o!'*( 1 
v Prussians 05 ■■, t hl T 1 rhe muslt evek es r^ h 

P^ssioh in the cS 
‘3lJS "'^otericE weepf ^ 

ciavons." C? in ^ 

Ofs or the Deuict ie, r(: j a wh&lC an "Anot**. 
loft 'Sst dt-C:d Of bodily ' GSl 13 il were tht 

f^iouid of tone ” Cn ' ncof f?onstL'd m a n idea. 

ortsami ™tlesmke, Wh!fc " ’ L ^" "* 

epeeres i, i„: m * utaus Jnd 

XwK," 1 iiNp mm- 

F.eats , cvlminating in ^ e!gi ^ wd probo&c|i 
—The fte^KlMRi Rtv-^LV 

tht! second emotes, 

I U s Sinuous, sensuoui serpent is nature ineanrate, tlifl 
tempter of ranked as first beheld by Adam Jn d Eve a 
rnasterpicte! 

— The MiwAnit HcJisj 

The holistic desifFptiowis oriEl^cchave-n'r: s^mphon/ l r.-u- 
VE V m recognizable innages the emotions ic eypre^r/s, 
b\}i they fail to c^pfaiR how the composer eiicitf them, 
Try as I mrgbc, I will never learn to wnte music by 
reading holistic liner notes In just l^e £3.et,e reciting 
the aesthetic rewards o^ my snake will mi crub-o a 
reader of tbfe book to invent a comparable ongam? 
model Hoirsir., too, h on^ htft die story 

Now iel s apply the principles of invention ta □nga.mi 
Just ai we did with rhe Koch snowflake, wl 1 will use a 
computer to speed up the process Rocur<"iin| re- the 
definJt^on we saw earlier, remember thoi nature invents 
new forms by ynconsciousV p&ywg with simple e ! c- 
mefiUi rearranging them to form patterns, aivd choosing 
the pastern-s chax arc rnosi efFicsenr.. The ^irst step ki to 
idcncify the simpre etemertcs. 

The discrete, reduction^ components dI an 
model are creases: mtfividua.' mtmn v>4 valley faMs. 
In folding the four rradiiton^ Japanese models -the 
duck, vrfHi* flWm bird, and iurhpir« jj-* 6 
how asmfcnat.ons of mour.Lair and valley fold * P f “ 
dyC ed more ccmpEi^ed folds. £U ch as 
nnd oecal io 5 ^- Assembling reverse, squash . p 
foldi^roduseil compheuce ' 

25 » #• « ^t's^rsssss 

ISXEZZvm* *« fe ^ E p “‘ 
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£f9' "f»" «™.h «« 

■«.i. I® ““ 

■*»£ 1 ™, ™d«,, on *' rt «s; 

Jo camples ^ f|rji ™./*e 

l S),SEeni of station I , inve,Hi ® > - ** mijsL 

ht " lhe y «nwm fractal LmJS * | wthBna(«i 9ns dc 
WG w lni to b* able to tr^nslau' ** ^ ■ l ' Dlvft *ke, 
merKs hito termi a C aS^ ° n & ar "l* dmpte Gk- 

rnBans *« must Bston a ™ *" That 

crease in ord Cr to ,4|^£ definh ™ <° «d' 

o arithmetic (rroiaj) (spaal) 

Cions an, * B swp-br-steB .T T1 * ***■*“»■« defei, 
mto words, a VEQmei™. df.fin^’'^' '”, th_1 Pl ’' 

Nke "Fold the four corners J ^ W&U d be ,amcthir 'g 
(This i S a procedure^! 0fth *PW to the center " 

StacriSsfi “ 6 " "* Pr0dUCE * tng ' C bn: "T ™ b - 

, r ' b n £ **» B ™re seq^nce of folds in t model 
It- happens that a system has already been devised for 
converting (aiding digrams to a numerical notation,!' 

J* l|n Smith's Origami lifttnuccion Ungua?e 
(OLj. Smith, n fcLr icish Etatiitscian and cewr-puter pro- 
grammer, uses a Cartesian coordinate system » locate 
Points on the square and identifies n crenst by the two 
end pomts It connects JhQ zottvzs pf Smith's system 
ensures that establishing a pyrefy numerical njprefrenta- 
tion for each model is possible. So far, i* good. 

The HJCQfHj step **s to assemble (he Shnaplt c'tmenta 
into paicerrvs, An algorithm for devising patterns woukj 
□How the computer to tall up From memory the code 
numbers for various types of folds and Assemble mcm in 
different sequences to sec what (hey wcutd produce. 
Some combinations would work well together, whilt 
others wou^d force [he paper - »nco impossible spateil 
configu rations, Ff a model needed only tour qr five flaps, 
(he potential combinations would be ample and Few. 
and it would be easy m devise- □ formula For the optima 
configuntson of fqtds as ^ function of flaps. •; Most likely, 
the r-esulcs would be me kt t b-u*. fish hryc r bird base. 
a.nd frog base,;- With e^h added Hap. the g^wvy 
would grow increasingly complex, out given enougi 
I,me »nd nn «^fonnl 'nation of nadomncH k ' «|m- 
uIdto new sequences of folds, the c«fl(Ki«r w°uM p«- 
3u« a cwiliite «*i« T combmatianj Only dj«- 

combinations rhac'alfow the paper to L J,' ™j 

They 3U •« * “" S “ 

this book. 
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Tht third step is by far tlle m 
an jigorithm p or distineulsii.' j, 

fords fronn an □*««,, fo, onV^^ 1 

’T 0 * '*”**«. holding bxk srn ^ 

the following te st5 De* s < he 

ber of appendages as the animal' I 

those appendages inaeomiiiy nc ^ **WT‘ 

portals of the model corre ISV^ ^ ^ 

T ai ' b Che fnw)el fold ^ 

thitknessts or wasted pap< . r? F J, 
possess the chapter and qu^y of * ** s “* ** 
Gfven enough sequences of folds ■ ^ n e^ 

would inevitably resale 
^u^roup a handful might possess th<^ ^ a! > 
eham, o modeis devised by human *£”*+* 
Afaji, am no computer program^ JL 
course in origami invention nam».n Sl ^ 
more than a thought experiment. Bu l do ^' ^ 
attempt to program a compute ® * 

model, In 1 9? I , Arthur Appel 
360 Modem to 

™ ?' n,orc tha " «• hundred , 
thought Experiment predicted, a small ported 
patterns— about !0 percent-proved suc^ 5 
they were folded and displayed at IBM he^,- ; 
New York. 

While AppeP's program produced Kindreds ay, 
lazing patterns, ft stopped shon afprudiK^n*^ 
model To find a computer program (tat h« gueiut? 
a £0jnpfeted work of art, we have t* lock m a ^ 
d^ipline with a tong history of mecnaniKd h*-:v 
music. 

The companson proves most interesting, As n ■<.- 
thought experiment, the programmers' first task *2 is 
reduce the artwork to its fundamental arm w& 
a synem of notation. just as an origan* morfel -an U 
reduced no an explicitly defined sequence cC gcenK" 
folds, a musical composition can be Bremen W 
notes, Using a mathematical technique called Fw*' 
analysis, an entire composite could be repcsfrLda 
a srngle curve on an enormous osdiastepe ! THb(^ 1 
is the symphony," the physicist James >«an 

Serene* cmd Musk, ''neither more nor 'css, and -he- =? - 
phony uaII sound nable or tawdry. muS-cnl U 
refined or vulgar, according to the qu^iEyei l1j ” lL '^. 
Today, with the advent of drgiwJ recording, * ^ 
transform chat curve into a string of ones in* ae™ ^ 
Can then be electronically decoded end ^ar J ± 

musrc, . daE , s- 

The programmers also handled the r i 

se milling patterns* with ease. MeJ&-y. [; - 

rhy than, the building blocks of musioi ' n ^r?* 
be manipulated mcre^ by arranging a 

successions, simultaneous combinations. 

■■ ■■ ,f - "■ 
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These permutation of „„„ r 

mechanize composition by tosiFn?^^ ^ !t,U£hl Lo 

and looking up the results in com^ ° r fllp f >il1 S cards 
able performer could produce ^2,*^ C<1arts ' An 
dances upon request, nL of ts drudi of F 0 P^ar 
flavor of certain composers ^ cne 

^ An Sr^t!r c ^ d * ~- 
cobgfst Wilhelm Fucks s study the rTllJsi 

the 1960s Using a eraptiic ,5. ™ 5IClf l;ntCrva| s in 

^ om - F«*# counted" the number 0^^^ 1 C0 "** ) - 
tergal occurred m - r 1 Gi 3 Cer[ ®n m . 

Ueny., Parsons COmp, led one of tf, e most co™ r *h,m 
si vu studies of Lhe patterns of composition the Direct, in 

flry *<*•' rta! « »« 7% 

meiodjes by thirty composers from Bach to Stravinsky, 
classifying them according to whether each nets wi 
igher chan, lower chan, or the same 35 die preceding 
one. He found that the underlying pattern of a melody 
though not often obvious to the listener, was essential 
10 Its overa.'i effect. For example, three pieces as diverse 
as the finale to Stravinsky's ballet The Firebird, the open- 
ing theme to Mendelssohn's overture "The Hebrides." 
and the second theme in qh* first movement of Bee- 
thoven's Eroka Symphony begin as follows \ Parsons 
used the symbols D. U, and fl for down. Up. and re- 
peated, with an asterisk representing the first note of 
the theme). 


The Firebird 
"The Hebrides' 1 
Eroica 


+DDUDD UDDLFD DURDR 
* DDUDD UDDUD DUD DU 
DDUDD UDDUD DUDDU 


Parsons reasoned that composers unconsciously 
make up me leches on the basis of their underfy:ng pat- 
terns, an insight that programmer* hav* taken further 
to incorporate the of structure into eomputer- 
gencr^ted scores. At the Thomas J. Watson Research 
Center, in Yorktown Heights, New York, Benoit B- 
Mandelbrot and Richard F, Voss have used the principles 
of fractal geometry to specify both the deep znd the 
surface structures of computer-generated compose 
tag ns. Mandefbrot had noticed that many large -sea e 
pieces of music a.fe statist! cal I y self-SFmNar- The s ap^ o 
melodies has much m common with that of longer 
sages and with that of entire movements. In ,u °*’ n £ a 
individual melodies, Mandalbrot and Vos* have found 


Bills! 

h mf k rrredi0cre ' coniparfl mcJe4ies 

ntJ, nj.fi beings. Cur|E 5 COmp&scitf Oy 

What have sq 0 

£ ' T '°" produced^ With the VTM torreChan ’“ CQm P°- 

CQmbirted individ- ja | notes 

paperforders CQrnb.ntf f 0 |q s [D _'? <r _^' Le | rn5 ' much as 
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CREATION 

NATCFftE 

Ice Cryj-tal 

Hexa|arr^| 

packing 

Snow^ke 

mathematics 

EquNactr^l triangle 

T*£j-[ !g n or new cJciTianr. 

M mi^grynsnQ 

Kcch sriOwhake 


MUSIC 

Ohigami 

Element 


Cre^c 

pattern 

hfeli&dy, 
harmony, 
rhytfitu, esc. 

FLu^Jie pstfcl lold, 

bird Iwsrj. ecc 

CREATION 

Composition 

Model 


Yet 500 years of investigation have a&o failed to dc* 
mystify trie composiocn process. Whim it is possible to 
produce musk; bp methanFcal means. tbe melodies are 
■stale and cold, and not one is as subJrmc as a meio dy b^ 1 
Mozarc, or even as cacqh y u the cheme to a popular 
song. A compuEer cannot distinguish between an upsul- 
ce&sfuf melody and a successful one Thar choree must 
be left Co human beings, who will apply the same stan- 
dard of beauty they would in the concern hah. The com- 
puter Jays out The raw material of the composition. bur 
the human being must refine it and declare it a work of 
an, The same would be true of a compute nzpd orrgiimi 
modef. It might resemble a reindeer or a snake m its 
maihemacicai desaiL but the essential ouabey ihat 
breathes life into a human composition wou*d be idse. 
The gap from reductionist ta holism would nemam iin- 
spanfied, the divide uncrossed. 

No less a thinker than Hermann van Helrnho^, the 
founder of modern acoustics, cack d rh.s r^ry ujje ■> LiOs 
and threw up Mrs Hands in defeat Remembered chiefly 
^ a physical. HelrtilWte l eCwrEd 11 
formed m-dical dictions, dabbled .n vpwg 
moortant concribudwis to cherrrwcfynamics He 
bright all his ^pcriBflce to bear on the af 
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musical aesthetic? in his treatise On the Sensotionj of 
Tone (P062). Helmholtz divided musical invention into 
three components; the physical, the physiological, and 
the psychological, The first component consists of the 
transmission and reception or ptire sound waves, the 
second of the excitation of neurons, giving rise to sen- 
sations. and the Past of the mental images or associations 


provoked by the sensations 

Acoustical physics can sufficiently explain the emana- 
tion of waves from a bowed string, he maintained, anav 


omy and neucobiology th«;r reception by the qardniin 
and their transformation -nt* electrochemical impu^i 
But when it comes to psychology, Helmhoti tef * c 
defeat; Invention remains beyond selentiac an p®- 
"We require every work of art to t>e reasons .■*■ 


He show (hi! by sub|«ting 't w a 

=y seeking to enfant* our erjoymern and . * 

If tnonf out the lability. connection, and ^ 
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gut for al? Lhis il is an essential canrfiT.on that the whofe 
e* Sent of the regularity ^ design D fo work of should w* 
be apprehended consu&usry k is pF'-eosety how\ that pan o* 
Us regular subjection to reason, whkh escapes On r '-on- 
sets apprehenscc^i, chat a woii of nrt exalcs a ^l delighcs 
Ufi and that the chief effect o\ the artistically beaut- U 
proceed, not from the part which we are ibte full y IQ 
analyse {My italics.] 


In programming a temper <o *f«™ ;*» 
tode I or a musical compos jtion. w£ av 


;c step is to gather and notate the raw material, the 
:ond step to form combinations oi die constituent 
'K. The crucial third step comets of selecting one or 
feral patterns from among the myriad □! options. 
i!y this step ks beyond the computer's grjsp he 
c source of invention— the aesthetic faulty that 
sds and molds patterns into theorems or melodies or 
.dels— remains impervious to '^estigati^ 

i not enough to select the patterns that arc most 
cienL What is invention's missing tamponc ■ 
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the psychology of invention 

A half ceotury ago. the French mathematician Jacques 
Hadarnard surveyed the working methods of his coi* 
leagues and posed a formidable question: How do you 
create? Had.-imard wtl 5 a creative thinker in hi; own 
rtghc and knew many of the mathematicians-., scientists, 
painters,, and poets of hra day (k was a long day: Hsdn- 
mard lived from (865 to 1961} He sent out a detailed 
questionnaire and m 1937 revealed the results to a sym- 
posium at the appropriately named Centre de Synthcse 
in Pans. Hi& published summary — a little volume called 
7he Psychology of JftKertrtin m the Mathematical F/eid — is 
one of the most exciting books I have ever read. 

As Hadamard expected, no two inventors work quite 
th^ same way. Some mathematicians, like some compos- 
ers, writers, and architects, are prolific while others, 
equally skilled, labor intensify and produce little, Some 
work by day, others by night; a regular regimen aids 
some and distracts others. Bug when he had swept sur- 
face differences aside, Hadamard found that the act of 
invention was identical from field to fle£d. From his find- 
ings and my own research, ( have drawn some broad 
claims about creativity. 

Hadamard began by dividing the creative process into 
stages: preparation, incubation, illumij^ticn, and verifi- 
cation. During the preparatory stage, the inventor at- 
tacks the problem with deliberation. If the problem is 
easy, the solution comes without effort, More often, 
the inventor' surveys a range of possible solutions and 
sets the problem aside. The following period is one of 
incubation. While the in veftsor's attentio-n is focused on 
other things, his mind turns the problem over snd over, 
continuing the line of attack b^gun during the prepara- 
tion stago. The submerged solution struggles to the sur- 
face, gasping for air. Eureka! The m venter experiences 
illumination. The solution appears, complete and incon- 
trovertible. Although it must be verified, scrutinized in 
the light of day with pscience and rigor, the hard work 
is done: the rest is "mopping up." 

The first and last stages are easily understood, but 
Hadcimard's respondents struggled when they tried to 
describe the part of thinking chat produces incubation 
and Rumination. Some cafied it the "unconscious / 1 
others the "subconscious - ^ William James, one of Had- 
amard’s many mentors* had called it “fringe -conscious- 
ness". the population biologist Francis Galton referred 
to it as the “'ante-chamber' of consciousness. Whatever 
its name, they shared the befief that an important part 
of the creative process occurs in a place beyond can- 
scious thought. (HeimhoJti would have agreed.) After 
they had immersed themselves. in a problem for days, or 
weeks, the solution would -come to them Suddenly and 
without prompting A chemist named John Edgar Tee pie 
wrote that he had oner, worked on a problem for half 


nn hour without knowing r c h b 

atrout tQ s ^P of The hathteh. y 11 * 

L,vo baths in a row. Aether ofN^TW 

the mathematician Htnri P OJw J“ ^ ' 
discovery Q f Fuchsia* function, ^ ' W 

poiogicai fold trip. Poincare h ai 
lem tor wasfc but had (taro*,**, t Jg*™***. 
struck Most Sinking at first * the 
den illumination, a manifest sign ^ °l 

prior work," Pomcare wrote. " T he r^JS^ 
scious work in irothemadw- invention aolZ^' 
incontestable.- Upon returning noma h S" 
solutran through more rigorous (tlCins " ' fe 
One composer had a useful riseiaphor It ^ 
two sieges. illumination and veri5caEfa n u* . ^ 
said, is like looking out a window into the biT? ff 
a thunderstorm. Suddenly, a d Sightnin? ; JJ' 8 
e nr ire tandsraht III - ,,-,*1 ,u. . ' A - ■ ■: 


enure landscape. Illumination! In that jpii t / 
has seen everything— and nothing The » a * 
tion is tfte patient re-creation of Mat Indjcap? & 
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by stone, tree by tree. 

Hadamard found that unconscious w&;k site- D.r L > 
while people dream. Many respondents 
had woken from steep to find a srtucica s^e rj> 
than once. (Ha-damird himself had dsns this.) fr. 
lean maihemiudan, Leonard ELge?ve Didtiq^uitfi 
story about his mother and her sister, i-lvd s ;:i 
dass at school. One night, alter the iwa tadspemre 
evening struggling, over a problem, P.-ckscfi's naftr 
dreamed the solution and bepm recidng it In 
voice. Her $\%zmr woke up and took notes 1H \&m*i 
morniog. m class, the sister reportee the n^ht spur.-sn, 
which Dickson's mother didn't know 

1 have ™ doubt that dreaming solutions \%zmm 
A friend of mine reports a similar story abcut his-nsM 
iri;Ate ii t Vale. 'He was .l chemical engineering wip' ^ 
used to work on problems in hi$ sleep. K mv friend 
me. L, M^rco was quite a character He would ^ r^- 
sleep binges of thirty-six flours at moi'eana wo^dLi 
in his sleep, A loc of what he said about 


but not always. We posted the best quotes 


on Ehed*>' 


"One evening, after l^arco h 3 d becn jjj 

we tried to wake him to go to dmner. 'Ac __ 

thH^g — shook him. b^t him with pnlov^- _ 1 , r _ riE g 
worked. Suddenly, he sut straight up ir 
shouting, "How did wc gee to ^ ro F oirt- „ 
we to the zero point?' His J 




and he was w; 


svlng hi.s arms about. 1 

.^7i ™ Then N t^djnv* . 


him P but he pushed me away. Then r.s " ^ :rs : 
darecdy at me and said, 'Vou>enot in t s 

back on his pillow, fast asleep- By L ,,lC ^ ^. ^ r - 
pretty hungry, so we gave up ind went w0f ipj 
Whgft r was in architecture K J® 0 ' ^ s ca^ 
tweniy-hour days, l often dreamed L . E ‘ (5 ^ J 

sign problems. Qnz tune tho ^* 8 °^ 
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so 


bTr'^: Qnc a{ c| '^ io bat r;„r L ' ^ iweEn *** 

PPens ttiac the OK j* TlVi s f !EP ttla n- tho other. It ^ 
n ™‘ « the i,«. °„a £ “: h ?2 l,m,k ' *» *° O" n, 

&P*"* wake M *5aeg Ih ' b, “ ls ' ! b ““” 

- ^ more remarkably wh e - . dC ‘ Ehe Scream, 
! r u 0m abtDvrj r e ^ mbk /_ J. rl ? tdGS „ Gr| th * «il, winch 
, ree ^tmensionsi a stairr-n par * ef kites, became, m 
tne lower bank, ” A || th»s ma d escendin 8 5he »0 Je« to 
^vensh brain, and ,' ret ,M thv P’ ;ent Y of sense my 
waking. I reafixed , h ^h f “ dnes5 1 tdl ^pon 

t ;t tior ' *" eiuded ™- 

fatcJesnalte drtvr h.„ , « m^pontairBcSusly. as in my 

rnjnd wcrfel Tven " *** "* ^ > 

Wakf Tg-. invention does rwt'arL^m^ 

* is the transformation ZX i ° m tJwi *'*■ R ^sr, 

the rihvf, j ^ ^lown i n to- the unknown 

? “ ar in new 

^iiir^trtS: p 5s^ nc5 - -*■** « 

*-• 7» — ^<3V5SE£tt 

, ??. USeless corTibmatFOfis and m making those 
d , Jc ' usefu| aad which constitute only a ana'll mi- 
. . * lnve ntion js discernment, selection.” The Sym- 
■i st poet Paul Valery, a speaker at the Centre de 
Synthese symposium, agreed. "It takes two to invent 
.anything, VaJery asserted. 


l ie one makes up combination; the other or^e 
cho ™- reco gniics wh« he wish** and what s imparts 
t& him in the mass of che things which Lhe former has 
Imparted to him. 

What we caU genius is much leas ih-t work of the First 
one chfln Ehe readiness ol the st-zon-d one w g-asp ir-e 
value of what has been b d before him and to choose it 


The idea that invention is 3 disciplined search for 
patterns helps explain the working method of artists 
whDse ability i| otherwise just attributed to germs 
Studies c-f BMifwven's sketchbooks reveaf, for example 
Chat over a pedod of eight years be tried out no fewer 
Chan fourteen different meJodses before he settled on 
the uttfcHy simple first theme of the sfow movement of 
his Fifth Symphony, Even spontar^aos acts of invention, 
such as Johann Sebastian Bach's improvised six-part 
fugues, fit the pattern. k may he chat whan we label 
spontaneous nvennrc-n occurs when che creation and 
selection of combinations Follow 50 rapidly upon each 
other Aii ro appear instantaneous. 

What are che components of dime combine cions-’ 
The likely guess is that they belong lo the inventor s 
fielri: notes for the composer, words for the poet, al- 
gebraic symbols for the mathematical--. Yet this is nor 
always the case. The components may fa? surrogates for 
the finished product, abstract quantities such as form or 
rhythm. A scientist might work wich pictures, * pami.er 


sense wordi. »||,bl H iJ *' ^ ''' term, , 
idea; lifee- th e note-; oi -, ,'* ' d5 *»i atcr Jrr - l>J * 

Armand H,hot. nafus^d pl> ' ch ^ is ^ V-!' ' 

7 * hc « -n«4tyct, w «42r 

nbouq 15 useless and dane^Jf'J to *'d«r <H ;!^ 

Hadarnwd concurred. h^aK £Qurt ^fe r ^ 

thought only , n wsual ifft»es b 

E *«*» wra « ««t “S...U- L d 

work; 6 ^ 'irraga".^ 

Words or linage, ^ ^ 
not seen, ,□ p , ly , nr „ - ^o- 

The psych cal entities which JSjg # ^ 
thought are «*nei,, s^ns and mure t * v *'***< 
* h ' Kh c »-n be "voluFrtiV.ly" renr^Wd ^ 
The-e Is. of c*;^. a L^fr^ "* 

G^ments and referant ^ 

the dWTe to arrwc finafiy at IcgicJ e i, n “ 2?' ^ 

,s . Tte c!re,r ° Rai or ih,s^ r;:^^ 
above mentioned fa t* M KaStSLS 

viewpa-Jit. this rembinoir-y 

^ » ^ct.« ^*-^ 2 ?^ 
non With logrtaJ constmtt.on in war ds 4 - ^ i^,| 
s?gn& w ich can bt CommunicMftf to otfesn |M r , Q , (i :‘ 

Another exirrple --o.-TiC^ from Cieu; WwW<aa 
ch-ess payers are renowned for making r^buti^ 
decisions. Their ability to play and defeat fery«-^ 
opponencEi at *ncE appears nathing sbfirt of rijintiv. 
RecenE advances m ne technotop of cN^-D -nv 
confute rs st^ggesL a rt-ai&n for their ^ccejs. i[ a^ 
chat human chess pJayerv Hke arcists or jciErusb, ;t r 
on patterns. When thejf gfancc at the fsesard, they ofrttr- 
fo Ok indivrtfuai move^ and msLead srt cmih-Aat^ a 4 
moves, using whaL one author c-r carr^jic chrijo!:- 
a ‘ Vocabulary of patterns" screen -uct rur- 
hinaE^ofls. The best computer prafirams. in wbiii, ^ 
a reservoir of successful panne m* and a _ » L - 1 

spotting new combinations. However ‘rvto d^e/ >*w* 
in imag?nacioi> they make up for spend. ssthanfiM 
enumerating Lhc margmal benefit ^ ivc-vuig any ^ 
to any possible square on the hoard ar 3 hjce ^ 

1 75.000 positions a second. They prey an hjmar i w - ■ 
ity; eventual ly their opponenir. slrps up. ™ w® ■• 
steamroll ep victory. b 

Once the inventor has played with the cc . P - 
of a prc-blem, how d^s he know wbj.i he . ^ 
the solution? Hadamard found that ^ 
the goveminig factor is aesthete v& , 
or 0,0.000 cho«o » W “A'SSSS.rf 
p/eosng. Beaiitr ibove all! ^ 7v«i» i- 
un-:Ee the true With the beautifu,. 
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^plb lcntm*^ 1T t-JTis>i Stt| ^ 


dhMotir/ rtilii ' if vauiu ‘ Th * ^ □ 

fo^Tr 7"^ »* «W 

r 1 ^ arfsr l J.fVuin jj it! vijpfi L ir^_% 


Oppciit* |U*c, rap: Wcstm.mrcr Abb*? , ^urld plan, 
c. I H& Ooirtid Pinci nhn** refl^i^* of ccilmg ymlO, 
F^-ldma pitfcrm 


v - t L -'— * -wurm <iJi«iwm«onc3 andplftfli a \ 

»< h» vuil wlrtt J 

. Y, '! n ’ 1 “ ' l,c ' hl*J, pi K c l», antf on^dDllit 

tew Cac. ij, 


Bbr^w, Vi-md^v froritlW «ilf A g v* u | 0 m $*, 

s Ch.ipfl-i, 447J-f5(ifc. Compjire «r*th raiding 
pittem Co iht- *n&-dgllar crab, pa^pc I I. 


Opposite pa^- , boetswn! Islamic celling w Au(b r Lini-cen 
hi N akln^ |l, Great Mp^quc c<i Cd^dodj, f&VW (left); 
Cfntnt vagie, of Stb Hardy", Toledo, c. 9frS 

(Hjtnji, Cornparc- *nth fold pattc-rnBi bo {he crab. 
P a £* 14 . an d icfl-rplon, pagp 14 . 
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^orrmanfi W^«,' ■■ 

°^ er 1 U5U % cht^ “ T 0iE cr,e °i- ft* 

^ » winter o, , poe " 7“ J';- 'A ™thTOi Cia „ t 
® ntiah ^teitiatieiS, G H ElT patTerns '" *■« 

rncmoir, 4 -n his 

' °[ e P errT *«erit chin chairs. £ , 5 1* f *"* P lc,erflS a«s 
WJlh idea* ,Th e - ._ ' • K because they ane madn 

Pf>"t*r's w ma P*taro% lj(« £ 

Trie first: test: b * ■ ■ B^uty is 

fer ugly fnaihennatie," P an ^ rtl place m lhe world 

do It, paint^ri dcMt ' "whemaeidans 

t^: ter 4 - 

na cin I , *- rriaknng pattern? is the Same White 

sra ttrr 0 ^ ,nmmMs —* s s zr 

what th* fi*| j ' n tbe P roCe5S ' no matter 

abnirr h l 0f J endeavor ' hiflti ^ something profound 

?™m r h ° martkjnd **■="« ° n iN chM ' ^ leaded 
. ■ m '' eiCJ i5 : '?ion, I have tome to the condusjon 

tJiat we invent new forms by 


un£or 5 ei«]sr)f playing with simple elements, 
rearranging them to form patterns, and 
choosing the patterns that are most beautiful. 

if that sounds Tike the way nature invents . , . it's no co- 
mrticmnce! 


Encouraged by the success of Hadamard's survey, I de- 
cided to conduct one of my own P wanted Co team 
whether che working babies of puperfoidors pzir^Elel 
eho£e of inventors m ocher fields. I began fry comp if mg 
a list ol questions, Do you set out to create one partic- 
ular model, ^ asked, or Is your method en^l and error? 
Do you consciously use geometry in your models? How 
long do your models take to invent? Have you ever 
invented one instantaneous! y J Do you create rn your 
bead, or do you always begin with the paper? When you 
gei stuck on a problem, what do you do? Finally, are 
there any models you have never been able to make? 

I invited ten preeminent American paperfolders to a 
symposium at the American Museum of Natural History 
in New York City and sent them the questions. Much 
of the discussion was technical and pertained only to 
origami ['To create the locking mechanism for the links. 

I pleated the double thickness in full ... but some of 
the comments went deeper These, especially, pleased 
me. for they were uncannily l*ke the responses Hada- 
martf had received " If ( can t find ^ solution, said one 
folder, Stephen Weiss, "I will let the model go and come 
back to It in a day or a week. Often my subconscious 
mind to been working all along, and when l come back, 

I can find the solution." He continued- 


The Oflm PW!f Ric^s 
QQ ^ d ^ P°*w ih« 

p!JC<h, cc.Tiposjrvp uh* ^ ' * i W,hen f|E Wh 

?** lon «- &ut if he couldntS^'-'^^S# 

H [QQ| < a long time nn.l ° J “'^l* 


H u»k a long time In” "i d J ^W* £* 4, 

he ted » resort to 

that atnCetf hit ° n|er fr*.,' , _ ' *< 

8 i tiifl 

< Q ~tnd 
onf, g 
won't 

o[ H» c. mn ,„ w Wll Htrj ^ 


- -- -l^r, [a mi { KI 

t'mi iat iFicdhis ttn^ardt -w*a^ - 

1 h*ve (he «m c „ , 

times ^ comblnat or, & i f.N. ,,. .. ™ :|,1II 'J > in^ , 
^ct almost ^ 

{Rt'?5sS 

the motEd using new ^ (mu. 


.i problem in a tfream or In /halfwit ” fr4 1511,111 ^ 
d^'t get gp l0 record rt rlX 7 "' 8 

® d me . 4he ^ S al Ke ' '*» in JP ' 
worry about writing themitown 5h CWB ^^ 

SS" COnKl ° U ^ at a la,cr 1 the S o„ C ^Z 

She t 5 :d me ^ never walked on ^hiw ^ 
thnn three dnys. If she couldn't gee it by tho^J 
■S^idc. Sne said . Use here Ie '|| cooptntc: if - r *^ r - 

Very often, after a period af iukansuMs int^p^ 
She would make a mcnkl perfectly ^ 

[AL-lc Grayf 


I neve r worked cm a lold continuQL^y j ? .dI I j^k-. n 
a Eplux oii. Sometimes I would ^ct lucky ihs id-ii 
would be sponc.uHHOUi, But if, after i cErtun pa-Bd 
cimE, J hud had r»o success, l‘d sec it aside And itw^ k’> 
maybe weeks, maybe months ?ater would get b*ek H K 
ard worif Ic do j cone i:5 an [N'eal £lus| 


A gaod dc^l a 4 " my proteli of fivcndCfl c-orfuii; : 
directed effort Toward n set ^o-j. mi an awfuiy ^ i 
liKk a-^-d I try to be alert ter accKlt-u rHtft 

blanees co chm^j ocher than t^ie sublet >vn w ? 1 r t rjl < 
fRohea Lan-g) 


The notEon thuai the imrentor should atfWtiy ^ 
acr.idcmal resembi'aflees was ps.'i of Esc ^' s , w .„!J 
method as well, He was fond of quol 1 2. ,L p 
jdvice, effefed bj' Leonardo da Vinti. 


if you hayc ID depict a scene. I»* ® 
ch marks or built fro™ =»"« °[ tf "J 

U w.ll see a resemblance to i *' rtRlt f 

u can .Uso sen battles and uu J ^ha* 

press ioos. garments arKl awm***™ 
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THE PSYCHOLOGY Of INVENTION 



*|f churife' 

Nar ary nan* on WOrrf „ OLi '« which you «J 

While searching far mi r 

world, the paintei 0r che fX^K ^ * 8 

co ^ u f®n ^e cracks, crcv ~T VV5 hli 5u ^ Onitl0us 
^nd angJes that are lhe ravv **&«, 

Tht ' Seniors experience vU + i for obstruction 

p»«™ »* lhe ssssijE^jj* “ * >m*t 

porrunity comes, he k ready w gjSKJJp ** «P- 
,dea 0, ** w ^-" «** Shah. 

so bf brt^m ;S^Sffi2jJ2S JP* *? 

anywhere, anytime. i:)lJ ght out by pe-esde 

2 jJ to { ™ 4 , " 

™ dt,S " V£n 1 ik 1 "on's k*™ wh^hu, 
nun liist lying ac home— from having nothing to do but 
concentrate an origami for sever* days- - or whether L 
hid t0 (, ° wth being sightly delirious with fever. 

The Orders echoed words uttered huff a century ago, 
Like Nadamard's respondents, they did much of their 
work unconsciously, often while dreaming, arid looked 
for fortuitous resemblances to natural objects. They 
recognized ch« importance of incubation: If a solution 
didn't come right away, rf the pattern wasn't right, they 
would sec :he pfobSem rts-ide and Cum t-p another ore 
Jhgy experienced illumination; midden victory. And 
they resnforosd n ny o wn sense of a ui scov&rcr, the 

feeling of calling forth forms inherent in the piper. 

i bad often speculated that the papeffclder »s both a 
discoverer and a creator, that :he ewc? ro-es are not, ay 
rs often believed, mutually exclusive, In tht early ac-agc-s 
of inventing, when I am manipulating geometry ele- 
ments to capture the structure of an Jimma?, I feel like a 
scientist dfscovering patterns in the paper'. As the mode, 
develops, and I turn to aesthetic decisions governing the 
detailed shape of the animal. I fed like an artist ct*mg 
patterns m the paper. Clearly, I am net 
intuition* since both Akira Toshiba " d *** 
ac the origami symposium r eputed a simifar fc«»ng. A 
paradox lurks here. Art is sard to expiort ice 

world of the mind, white :««d« f Jg| 

pScyre the outer world of experience- eould 

garni do both/ subjective vision of 

An act of creation is unique, t J cinwW a b | an |< 

one person Wh^dier it .s a =p jnlst's me- 


notebook, or ar empty music 1^ 
dium is 

from witmn ^ f- ’■"^ seence without 


^ or an U‘i p ? ' r k*. filled ws[h inspiration 
dium is a blank daw lhzl m f, * it 


a Di^nr. «««- - , of creation, it 

Ithln. A particular P r ^ichcut the image- 

could not have come 


SSSrim £rS2£?^ 


work. Wd inp to r a prQtfw ^ lh c 

fTJwfel >s a nylizei wwk of artth 51 * l tl,TlSnC ' an ari Eami 
e 513,1 'P of jts creator Th-, 1 ' ,at , be3ri ch ' G unminsi,. 
e ^d fukfer ran h:i ***** ls An , jpef , 

or P^n^C^^oM^K 15 m ° ttel b? 

^ ^Uieymeo^r - an d' P ^* r,LP[j| l ^ tasiW ^ 

^noir a Etothko ' nS ' ,ISh 3 RflMiran « lt f «virn n 

or an idea cha/eyl't^' ^ c ° nt ' a 5 t. e^pu 3 es an abject 
the scientist or rrtacfwmr ^ ^ its &, ' XOv<ircr ^bl a 
imaginative .r^nw ^'T 8 ° ^ ‘ T ’ i work in 

alky co rhu prorijrr" r . ■ "^' parTL: aching of his purso-. 

someone eb u co find nad he reached As 1 , ^ 0 VZ 
tTtTT inSLtad ' Hk) confined h.s «nwiS 

Z?Z L° M 5 ;, p ? nt clerk Ctic of r C bt»»y 

would eventually have b ecn made by someone e| sc . An 
of discovery is not necessity 3 singular svem A n 
ob|ect or idea may be rediscovered oy different people. 
Indeed, cf.E history of $c:ertte and of ^heti)artifc 5 te 

recorded many nsutos of mdependcnc discovery The 
most famous may he the separnre discovery of natural 
selection by Charles Darwin and Alfred Russel Wallace, 
but there are instances m neariy every field, both Isaac 
Newton and Gottfried Wilne^m Leibniz Tou^dcd cala*- 
fes :n th e l6Sfo, John Couch Agisms ^nd Urbmi jt-an 
jasepti Leverricr indtpeindentiy predicted the e* istefKc 
of the plimt Nepcu.id m the m;d- *SfKb, The ^ffecti^' 
ness a vatcinatfen aggir^t sfliall&ox wm p™^d b y 
Edward fEnnei' and George; Pearson -n the die 1 700s. 
Henry Cavendish, James Wane, and Aninin^ Lavoisier 
in4e?erdentiy ttemDritratcd the compcHJiifd nature ef 
water in the lace e^eenih century These arb m$y 
isolated examples. The sodolo^fSE ^.ooert K. K^rtan 
has identified 264 multiple scientific dacoverfes. of 
Which 179 were made independentty by of sc. en- 
lists, 5 1 by three persons. « 7 by ‘our. 6 by ^e, 6 by 
| by seven. Wd % toy nine. And th«. Merton s»ys, is djt 

no means the rmal tally rt _ 

If art onyimi mode! is discovered -ewn in put , 
M„d mad* that 

f*r* ZSEtfiSt* S 

match Merton s exhaustive ,5 -“ ‘ k fa |d„, lotstetl 

jCg35 ^ 

Rohm s^ d - 


the 


PSYCHOLOCirOFlNV^TlOH 


i n 


gMfc ^ in e- »®th Neal Elm 
When I corfiDfc-lS* t , S ? b:,ta ™ :ln B 11 b *l‘ on hfe nos,. 
If. to him ir/|k,- ^ ° ,d - 1 puut In ifl nnifdop* and sent 

Near t*i;n w ,. |d ', T ' 1 ^' . [' ' "" : m ’ llt 1 roi "'tf fttwn 

n „ ' Jj . , E e ln ''PP e ^na:- The folding n? 5 h- 

' J ? i0 utui J' hue when yew tooted at 

Sk,™ ! T y Wwld |J ' e Terence. Im «,» 
C5 ' Cal " te 1 tQ " b <' th « H*y were Independent t h*Js. 

It definitely pojail>ie tor two or more folder* to cre . 
" m ° diH 'ndependemly My frog shares iht 

h «-plw*ed bto u» frog by Koshc, Uhiyam.,, 
they ,re ,n,hed different^ Only after my4d, 
puhrishcd >n the Bncsh Qnguni Society magazine did 
, ° ," a copy of Uchtyami'i iatesi bgofc and the same 

| Stephen Wqm] 


Of the models \ have mventod, my favorite >S a Christ 
^ Drna/nen s C^3L I cnJi a Jemon The technique consists 
oF Hu.^ together (wq simHar piece* co make n solid, The 
gr^at-csT thnTI or myr ||f* wa£ finding o^riu fokled and W\nv 
o-n 3 shtflf in Phr|,p Shaft's houu in Hong Kong, | Alfcc Gray] 

F hav« an eight-point star that looks dmosi exactly Nke 
shu star invented by Peier ingel Jf you rum tiherra over, 
you can see tl slight: difference, but they are nearly idcni - 
C-.IK About a few months after I made my own siar, I wa; 
!ookirt| for some modak for a workshop. I happened to 
pkk out VlCtt-ite Pafadtift's book I’dpiftjgnmJ, ant# ihdrc was 
iomethuig that rooked like my star fight On the front 
cover! [David Shall] 


My own experience corroborates these claims A few 
years ago, I stepped through the looking glass and met 
my Eastern county rpnrc, the Japanese folder fun: Mae- 
kawa. Maekawa war. exactly my age. Hrs interests and 
academic background paralleled mine. (He had studied 
physics at Tokyo Metropolitan University,) He had 
reexamined 'ndluonji Japanese folding techniques and 
invented something he caJfed "folding patterns " Sound 
familiar? And he had produced models so similar to m«ne 
in their method of construct Jon that they couJd have 
been my own. (Wc had chosen different subject matter 
so hfs finished model n do not resembJe mine, But the 
techniques were the mine.} Because Mackawa hud 
never seen my work, nor J his. we rufod gut plagiarism 
and unconscious influence. There was no way around it. 
Working independently, half the globe apart, wc had 
followed identic-il paths of Invention 


the case of the purloined pig 

Maek.iwa and I were lucky. We welcomed each other’s 
work. Bui ir> cases of independent Invention, such hm- 
p| u |p E y is rare. The most infamous controversy rn ork 


Nstory a a else in point The *,. 
none Mher Akim Yoshiz*^ ' 
wcrcnda. the preeminent toidr-r-, ^ k *&- 

WcstBrn hcn>i 5 pher«. Yoih«.wo ih e “ *t 
decades of folding, was th K *«ai»d^bLSl rf! ^ 
nesc. origami tradition. Ccr C ?d s , .,„ a* 
for his colJectHon of models on 
themes, was he.r to the Mooriib tradis J S ^ 
blve k °0^ th ^ transition from two dis-i^u T?' ^ 
KILO a single field would be smooth^ S **** 
wasn't. tn ^ P*** n 

Ir. the late 1960s, charges t bar Cecr Ml t ,, 
some of his finest models f r£ >m Voshial^ Wpi 
surf^e in origami circles. Ir was hard to tram th„f ’ J 
of these claims. Alienations flew w, lhQljr 
from cononent to continent, and soon ' ? 

tation was at stoke When Cercuda fln% re JX 
drd more than parry. He had uncovered L , 
the accusations ■ It was Yosh.Kiw.-i hiiweUT Wh» yJ 
zawa didn’t know was that nheshy. nationalistic CertBl, 
also doubled as the ferocious Garb: Corda uy, 
Thrower Emraordinaira who toured three cwjuwi 
pcKorming improbable Feats w>th knives and an w 
tme bullwhip. The stage w M set for a conf/wtauon 
Ccrceda sent his findings to the American cnfen 
newsletter, The Qtigo m«?n. "1 know that I minted th> 
models asenbed to me," he wrote, 


Though I do not d^ny that htr YDahIjswa d d khi M« T 
pubk&hed his pig In 1 945. but I d>d n oi %-ucal 1 fr&^f-tfn i 
chat is what he means; and i* ! had | vi®\\\$ no: hj^ m 
it to everybody, charming Ownership i -vti -not rmt, 
Neither do I agree ^kh Ypsis’Jtnwa that ther<. ra pv 
bikty ihac ewa p^sfrn* might rndeperduddy irhwt ih 
5arT^e model It happens, nwch more ofi^n fve 


concJuded, bitteriyu "Bec^uw? of incidents «nt 
this, many tif my later moduli Have never 
hands gf anyone - el^. and unless t publish thcin, tkf 
never wiFI/ 1 


I cannot confnTn or deny Cereeda's claim ta ^6^' 
ity, I wn 3 too young at the Eim&; Cerc^da hw iincc ^ 
rhe truth ires buried with hrm (So dews iKo 
buflwhip.) When i probed Yoshlxjwa about the^ 1 ^ 
he changed the sub|UCL| when I inquired wi nch ^ , 

folders he admired, he replied o^ly. "" h "=v * ! L0 ^ ^ 
At first, natgraFly, I took Cert eda's side I ^ 
orMgiml h □ proce-ss of discovery. }utc 35 rj!? !TU _ j1a5 
ckEan or the sc-ienclst untoverj ilw? b ws rTjtu ™ r f c ^ 
fully independent of the dr^overcr— 
reveak the Intrinsic patterns oi 1 the fqenre _ ^ 
plrcaiion occur*. But I coufd ice Tosh'^v^^ n 
The uniqueness of the folder* work . in 

the paper buc pifso in (he foFder His 
patterns he imposes on the paper, tke is i 
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sons I imp ulse he brines to ,hn 

pwT^. 11 * mm 


wc have c rei[ «] Ihcm 01 ««■ Wulntion, ^ 

...bite w/'p'Xn 't”* 0 ’ «- ™c« „ 
ci=u„, or „ a ,,°/ e :~ t :< ? ™* *>*. 

mind {ar. in the notion of the rj-e-u-^lrf k Ct a a ^ e 
they exist exclusive of -all imnd • ' ed °^f ect ). nor do 

disco ve red object). Rather ^ Ire^eTS ^ ^ 
mone-d into existence bv tim r srvjed, sum- 

the world around it. * ' nincl aec,n £ upon 

Invention is a search for meaning. The discoverer and 
rh* creator seek meaning in connected nt* S : theZnS 
: th % h ™ chies Qf n^ure, die artist in the cc<“ 
ion of notes, melodies, and movements or words sen- 
oances. and paragraphs that constitute a composition 
just as a world devoid of patterns is unintelligible, an 
artwork without form communicates nothing. The in- 
terconnectedness of the parts, the subtle interplay of 
order and disorder, gives meaning and purpose to the 
whols. 

Today we may be closer than ever to bridging Lhe 
gap between science and art. Gere Eilenberger, a Ger- 
man physicist specializing in dynamic systems and chaos 
theory, reviewed an exhibition of computer -gene rated 
fractal patterns with these words; 

The pictures in chiis exhlbJiiwi have another, completely 
d iff c rent aspect" ehey fiiiTipl^ nr*z bcn-jcHu,. lhe chaotic 
com-poncrtc shown m chc> wry fine structures does noi 
ovqrp owe*’ she whole work; [here arc large areas of 
order, suitarntd bp regularity, and chaos and order appear 
to be loirred in harmonious bai n nee, 

Pr ecisely this mixture of order and disorder vs fascinat- 
ing, and, what is crucial Co these new insights, typical for 
natural processes. Hers, che scier-cu of dynamic systems 
provides an answer to a second emooonaf question: why 
1 u st Lbac the product^ of our technology 1 , the entrre tech- 
nical world, seem to be wintcural when the/ are products 
of natural science? 

Why k il that the silboue™ of a storm-bent, leafless 
tree against an evening sky in winter is perceived as beau- 
tiful, but Thu corresponding sJlhouenc o( any mult- p^r- 
pdse universliy building is not. In spite of sdl tffdru of r -- 

: ^SS»w **"« tome; ^W^-SSS® 

to loliow Irom the new InsljhwinM dy,cim,t spurn* Uur 
feeling to 1 beauty is Irsp-ired by Lhe harmonlm* 
menc of order and disorder u it ««,« -n 
— in clouds, trees, mountain «ng« 

ltBP « oi * 11,™ *« 

.e/torm. and M&# a**"*"" «• “ ,der ”” 
order are iypica.1 for them 




S’lHP'LE ELEMENTS make complex patterns 

«“n*rj.t«» tempi*.* patranu by 

four ,taJl l r P Ir l^FJ,1,, ’ 1 at '' ir Tli»|5 The f| n t 

, . ! ' J t ' >n 6 l*"r*«Oh af Ole module produce the 

^"hT'T 1 b T % lh ' h “"- «* >*«■ ww 

form* rOJf ^ Avr ' ® c T on ') Mb new arid unexplored 
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OF FORM 


toward A vocabulary 

{h,n 2 5 - k act of mv «ntion is many 

r£ar ™i^& th flm to SrTn*? W,lh Simp e 
Paicerns that ar e m05l e fJl c LS!l ,** chao4in § ^ 
! S P r «mtion. in^uhaiion * beautlfuK lc 

't * n« one iiroresTtaiT i ^ ^ and ve ^«^n 

iterative processes a feedback 7' ^ ' nflir " te egress of 
plex fot ms from fer^HS' *"“*“*' 

does with human h ar ><js It T™ * * what nacu,,t; 
Cific discovery and V n itlc Cn3aifon and sewn- 


I iome- 


limes the hardest pan is d* p| ay . And, above a | „ is 
inking patterns, beautiful patterns. ' 


heie ideas are dearer to 


me now than they wqre 


did — ' ? had r&achK| a cre n.tlv« impasse and 

1 , 14,10 w how Co S° «i. But even theft the princi- 

ples of invention were actively ,< work. They invaded 
ry unconscious and guided me as I sorted through 0 i|es 

0 crumpled paper in search of patterns. They co!d me 
that where there are patterns, there must be forces, 
ihe forces chat created them. The rest was up to me If 

1 couid apply the principles of invention co origami. I 
could harness the forces in the paper and produce new 
patterns Forms no human being tiad ever seen would 
appear for the first time in my hands 1 . The solution to 
rny impasse la y within reach, Thus inspired, I returned 
to che familiar kite base, fish base, bird base, -and frog 
base to uncover the patterns of origami, 

When I drew the holding p&cierrcs to the four funda^ 
mental bases. I came to a starring realization. Unfolding 
mode! after model, deciphering thm* intricate geome- 
try, I recognized the sAme simple dements over and 
over. They formed a remarkable progression; Two 
modules made a kae base^ four a fish base, eight a bird 
base, sixteen 3 frog Like a nuclear family their 
resemblance was undeniable. Repealing the module cm 
smaller and smaller scales leads inexorably from kite 
base to fish base, fish base to bird base, bird bait co frog 
base. That was as far as che Japanese had taken sc. But I 
saw n o reason why the pattern should scop. 

The operation for producing tees surra ml so be ,t 
feedback loop Take . square. Fold It In half, making a 
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Bli/iCIcd bird fa.^v 


Blahticd fish base?. 


SS SSSHff 


HJiJitc^el Mirj bn ui. 


Bn»itZ«cd ir&g bds * . 

7B ■ TOWARD A VOC ABULA RT OF FORM 





IWd.lt. r‘. S'*' l,J ’ d * WfSW, k *. 

fold it In half t h,., t ■■ I s f,sk Take " d l ° r "’ 

T " 4 *• ** ^ 

I cncnunf.^ un f . rc ^ Kal? ^ “» *0, b™« 
e ration beyond the frog fa as f COm P <e*, ( y. One t- 
ures. Two iterations bsyond^^^ chirt T*wo mod 

lT^ Ur The opmtSn f ? S H b ? e prQdiJCed 

ad infinitum, £t>ner«n.ing ev ^ r hi . . \ aj, ' cJ bc Conti rue{ ji 

JCy ’. L | ke che Patterns of haturl J &WeJs of Co ^ple],- 
aced fniqc a | patterns, an d the Crtn ,L- Cor * 1 P' dier ‘gentr. 

elements assembly by c a TOt ‘ ons simple 
tects. my now folding and *rd>i- 

simpi e design. Bye a trudal dN „. tre mas * e(, pfec&5 0 f 
chose patterns correspond toVre^H ^'^ WouW 
O^es che cq nOguracdons of pspe/ih™ wS*' 
actuai models? incredibly they dtd! ™ d getierate 

-S5 S tc bife? K * “* >•«■*» 

[he four -corners ro [he *&reMiteJ 0 - P,pl!r ' raB *)"fold 



VaNry-foEd tfwe fCHjr carnet's to nhe tenter, 
The £amp|ered bNnti Cord, 


Tho resulting figure,^ .smaller Square rotated 45 de- 
grees, 15 identic^ to the original square, but with die 
addition gf four triangular flaps, The blintz fold, a twen- 
cfoth-century invention, fs mimed after a pastry: 

blfotte (bfimsu n. Jewish CoQkzfy, g thin pancake loaded 
around a filling, as of cheese or fruit. Also, blfotz (blifitsj, 
f Yiddish frfontse ■ : Russ bi; rit-o, dim. of to pancake] 

The bhntz was the onl^ widespread innovation in ori- 
gami since the invention of che frog base, i don't know 
who invented it, or who corned the- name. Before my 
day, a number of folders had appried it to the bird base 
or the frog base, but none,. no my knowledge, had ex- 
plored rits. wider implications, l realized chat bfintz fold- 
ing is an iterative process: It begin* with a given 


g e Wieeric fig^-P > 

;n c *» 


«WS£: 

*Otc 

Fish 

Bird 

Frag 

hfof 


numsefi 

Of HOOUe_^ s 
2 
4 
6 
14 


BASE 

^ ■nesced kite 
B! ntz«d Ibh 
&l«iuedfeird 
! rb5 


Nu« aFR 

HODU LjFS 


3 

It 

32 


blmtz fo| d tin a bj^ V PerWn K i 

a succession q< ™ ste rt betf1 bhrH25d pro. 
degrees In little Cirr ,, < ’ Uart! ‘' each seated 45 

number qf module's 64 fefihPd* l?*S *" astr ^om cal 

I i3 for ttl6 S bme. 
would ever ch, na folder 

fo^fr But in C " on 

c ' f ^tude, limited b/suchalKeSi^- 0 ^ 
^rture of a blood ve «d the d^r.l T'"" m “ m 

S ' h ^ JP '" E “ r ^ cms L ^' 

flj®' tJn k Jp Ch '“H ri ? l " 0rt * 1 W(,ille ^ ^W*"® b ' rd ' ^ 
flaps can ie made from the corners of the square. The 

cornei'i, of course, make the narrowest points: A-, ap . 

peridagc formed from », ed £ e rs twice as thick, from 

the midole, rour limes as ch;ck. With each ceracio.n, 

more and more of the flaps muse come from the edges 

and mrddle of the paper. The principle here is the sms 

35 in a, |igsaA' pu^lg the total numbef of pieces 

increases, the nruddle pieces mcr^aae :-n n.-umbei' much 

faster chan the edge pieces, wbrle cKe number of corner 

pieces always remans constant, ac fewr. With each iter- 

atiOHk the flaps afso mcive closer togsxhe?’, They grow 

simultaneously ihkker and shorter, and the paper cah 

nn longer eoStapse eompaCtly. Tqq many iterarians sfkJ 

the m-ode^ i* doomed, 

Inventing new paccerns was. of course., only thu be- 
ginning. A folding pattern is jtist a muce configuration of 
line* in a square, ort 1 of hundreds or thousands of pat- 
tern* that promise much but map deliver nothing. Like 
a Rorschach blot or a computer^enera^d .sequ rente af 
notes, the pattern- is raw rmte^iaF 'o be rearranged, 
manipulated, transformed. As I worked and rewoi ked 
the paper in my hands : my mind 1 formed and selected 

p Workmg by sight and by feel, 1 raced through com- 
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with 


b.naticn* Q f fo )( f Sl typa4}| 

!ey rotds and instead rnjniBulai'l' UJ ' j 
reverie folds md sq ua5t , ^ ^ 

^ Lik, tte 

and insmtlyiaanbiK, ^ r»«, it 

the paper into cnnn £ tji^ Ll6 ® u^ 1 

gesicd the shape of £2£ **» 
the toils oF 3 snak*. t h e wm- u , f* 3,5 
configuration of folds is no , J J 1 .^tle*, 7 

”*** *™ * *-* h^SiST 1 - k *i 

curved, the manifold wht|«ies ^ i 

gracefully and lovingly ^ 
month*, or rears before the mL? ' 1,6 ** 
The blmti fold opened the 
rnques. I blmtzed a frog base and JES'*'*- 

and j squ.d. I douWe-blrnoed a fii hit i ^ 
eight- pointed star, a knight on ho4b*, 1 ’*'• 
invented a new procedure for the n^k ' 1 ** « 

sink /b.'d— and realized that a sequence 
hned up end to end, matched th> segnE^ V 
□ pede. Encouraged. \ looked for new Jaedfl J, 
ules. I found that a rectangle with prennioibi 7 
replicates itself. Divided ,n half wi<fctwisc ii ^ 
two smaller rectangles wuh exactly ifm s , 
cion Folding the paper n half again M JJj 
an infinite sutcEssion &f small ei rectangks: 


arigmii 



RL-pIktalluft kff the i * V I n*0di*r «"v r*a «**«■ 

The I X V 2 rectangle proved to be the bM 5 ^ 

elephant and a tiger. Other iterative Fijuref^^ 
A triangle With proportions : 1 ' 3 j « 
in two different w;iyv Divide ,c one ?■ if tf . 

smaller tnangfos replicate the parent m rt 
one way, and ^>ur smaller triangles rt P"““ 

The I ■ V 3 Eriapglc generated a 
dollar crab Like the other ftertri* FTO 
repeats ad infinitum. cnodi#s F 

I was on a roll. Combining | CJ ji jtM*’ 
duted even more forms \n i P™^ _ , 

reminds me eerily of biotoffcal m*# 0 * 


Wt 
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fe 
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* 


replicatinc MODULES 


Repii«ffo na rthel * l^ dutvino 


tw* CfiphiS. 





Rep Head-on of the* I s \ ] nvcrfluit Into tftrcc copi«. 





HepJreatlon of the* I M V 3 rncuMc into foMrcopIt*. 
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toward a vocabulary of fobh 


YHfT« MODULE s' ND P BOPQ(l;7jONS GOVERN. 


l " .1 


I 1 *' 


i sc I moduli: 


I x (l + \ ij-’lm&dutu 


I Til 


( K \ 1 O'ltKJuSiJ 


frog base into the canter of , k ipH k 

for my kangaroo. Rep eaUn „ th ^ blS( \ [D "wta a baby 

Kab 1 P'Wd four Lg bi es r fl E?S Ur * ? 1 l ' 3rECI ' 

to ™ ke tho eye 5 fu 5 nfl) oh , j t bhl,(d ^ base 
Afcer grafting came hyftrJd n " i r 
ulea wmbled into superdusters eSr to?" 5 ° f mBl, ‘ 
complex forms. One hybrid consSof W' "* m ° re 
a «™H square, and two j _ ic °^ of a large 5 q WG , 
s esm bled to make a kind 0 f -iv’ / ectars gJei, all as- 
brfd module could be repeated ^ chis 

is the simple bird base, The second* lte '' atl0rt 
two rectangles and two souar^ k ' cont,imin 8 (be 

And the third, utNiring a new rectanaleTf ^ 

I v J i - v n l ,, rectangle of proportions 

L Jl t\2£%. bam ‘ "* ™" ™*S 

As I continued the struggle to make new forms th , 

Sf “ ^P air srtw distant. 1 communicated wither 

°f ri a f d fo r d fhat ma ^ * ad ™*hcd the same im" 
passe; a. few. like me,, had found a way out M, mode- 

became better and more complex: the octopus, with 

r ™ les * ^ad, required nine flaps, the 
knight on horseback eleven, the reindeer twelve, and 
Urn butterfly sixteen ! knew, at last, that origami would 
never exhaust the square. With the endless variety of 
life to inspire me, the only limn would be my own 
imagination, 

The deeper I pene crated inco the patterns of the 
paper, the more the creation of an origami modcJ struck 
rne as an sri^logue for life Each new module contains 


the blueprint for its subsequent di^isrtm and reproduc- 
tion. each new base contains i zs entire life history It ks 
not hard to see in self- replication h host of biological 
processes: the duplicator. of DNA by ftNA the division 
of the fertilized egg during mitosis, xhe twinning of an 
amoeba, the buddzng of a hydra, the passing of obromci- 
somes from generation to generation. 

M C. Eschar had called crossing the divide a spiritual 
act, He, too. would have wondered, Is the model im- 
manent in the paper, or j s the square a bton-k state- to be 
written on by the creator? Does each model possess a 
set of phylogenetic rules governing iti shape and struc- 
luref In the morphogenesis of the modef, how do loo I 
(cellular} and global" {organrsmic} structures meet? Like 
neural selection — Or God -doei the folder impose a 
teleology on a blind, mechanical process? fhe answers 
are remote and elusive— as elusive as the origin of iife. 


For two months alter I saw a square of paper floating 
through space, I earned the <mage around r my hea 
Or perhaps it carried me. It hovered in xhe back of my 
unconscious, folding and refolding itself in a spectacle of 
complex patterns, stealing my attention. Bui ?ifc doe 

no* come to a halt for a pi^ce P a P cr ' ^ no ^ 

floating square. And so f weni about my activities a 
allowed the image to incubate, from time to tune. 


finishing the 
r T'i*a to k<-[ thr 


UATTLESNAKf 
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retrieved it from it™ unconscir,„< ^ 

.trew Without touching the. paper Tb^ ^ prflbteffl 
the hurdles that lay ahead. p p ■ 1 Lc «an to isolfttu 

First of all, | would have to tan*.,™ ,t 
of the anake's body, it would not be satis * appearni1Ce 
to draw lines on the paprr I woi.m h-. if mera| y 
Pi tiny parallel pleatsT, ^ ^ ' ^ C ° brm 5 *"« 

to M i way of getting ,w 0 | bps [0 pl ^, ude ~"' 

t,T B 1“'' “ lh “' 1 mo d £ 

head and tail Because the coil would h aye a naT 

tendency tq spnr* outward. I would have to rfevrse 
locking mechanism to hold „ ir > p | ace . R(hM . the 

portions of the anrmaf would have to be anatomically 
correct, or nearly Sa; the crucial ratio would be the 
thickness ol the body .n relation to the diwncter of the 
cp.f, Beyond this last hurdle lurked intangibles such as 
che character rind aesthetic appearance of che finished 
model, but these fay far down the line. 

Working out these problems wkh the paper con- 
sumed many waking hours, and even some sleeping 
ones, ovei the coming weeks. The process of mvenogn 
™ ofLen laborious and dull with extended lapses of 
productivity and stretches in whsch every move wra 
either a false start or a dead end. 


I believe, though, that chance favors the prepared 
mind, and that ths many hourE spent discarding useless 
combinations are far from worthless, in :he end, I pre- 
vailed, and the Snake took the form you see in this book. 
But often che problem confounds and must disappear, 


unsolved, into the inventor's mind, only no reemerge 
weeks, months, or years later, surging up within him, 
demanding a resolution, Only then, after a seemingly 
endless string of wrong turns, does the long-awaited 
moment of Hlummation occur, when from a meaningless 
pumble of angles and edges the pattern append, che 
divide je crossed, and there sits the model, the theorem, 
the chess sequence, the melody, the painting, the poem. 
This is the exhilarating instant when that which was 
mute first speaks. And when it, does, it utters the joyful, 
childlike cry that is che common language of all inven- 
tion. 


TC™fARDAVGCAeAl^f° F,tORM " * S 


the models 


ADDITIONAL PROCEDURES 


as ■ additional. procedures 





M,rther " lth a ^ fold. g* roM1 

In a Single moimn, refold (h, , 

bisect the Icose ,h, p4 j , lnR(e s . 1 p r| !V D «" Itcp* and 
either iide. A tm.ilj mountain J ^?" 0 ■* n ^ <» 
jutamacicallf Flatten, 


Thfr COn,p| et#|J 




The completed rabbit'; *ar raid, 





The sink fold IS Che last arid hardest of the fording 
procedures. In a sink, a poruon of the paper that is 
convex (chat is, projects out) becomes concave ( pro- 
les in two types. In an open sink, 
passes through a stage when it 
— v ~i — — .mi. The operation is indreated by a 
hollow arrow. 


Create firmly ca farm fch* Nfle <? F * lr,|r - p,rt * 

lefirhand flips, and spread th* two righc^iand 

flaps, 

The stin-k portion furms a triangular pyramid ^ aC # 
■lot lie flat. Push in. lit the top until the prim'd 
wllipirs inside the paper. 


form Co fc mr ^ ™' * >P* M from i& con 
a tilled arrow ^ ° peracian ® 


t 



CrtilH: -firmly to form lltt lint dP ffir &:n\. S^mad eh* 
paper, ^nd push in aE the rap. 


C-dhu n-uc pwsflijq lifltiJ the sunk jwrsr+o-i I ornw j. flj[_ 
Gptfl Square and then caPlajHH inside [he 
Flatten- 



Flatran. 

The competed e(P«d fink Md. 



Mow choose a 


model and get to work! 


ADOrrroNAL 


procedures ■ ** 








angelfish 

U-IC i dice I Qf paper coiorc-d MgJitly m om side, or a 
Mt a Aflerent cotoi on each iide. A 10- inch 

iquaro w,m produce a model 10 Indies tall Bragin with 
the preliminary fold 

flaps. 

flaps, and swing them downward 

3 The triangles projecting from i he top and bottom 
will be che body flns h while the squares facing front 
and back wil! form the body. In a single motion, 
narrow the top body fin with valley folds and valley- 
I Old the body as far as It will gO„ Repeat ' 

4 Repeat step 3 on the bottom body fin. 
trapped paper and pinch it to form a raODit s ea 

5 Unfold the white portion and press it flat. 


m ANCf^SH 




the front f" 1 ■ i P v,,,: "' a! iln |< the front 

|ng the e^ist'ng CM*. 


n***' 

angelfish pffl 


APJGEU^ 


tin- 


6 Following the existing creases, ^tck t+u. loose p p 

inside the body. , w tf| be 

7 The shaded triangles propcci.ng from ^ P 
the tail fins. Narrow them w.th ******** 
fold, 

8 Swing both fins down 

9 Valley-fold the fms In the other dl« cl,on 











butterfly FISH 


butterfly fish 


,rk Mkiart' p:1 |i <:r coloftd bri^liily on one kide. A 


lal Told, 
be the body fjrxs. Swtrig 


4 Narrow the body fins with valley folds, 

The triangular flaps at the top and bottom wj[| t>e 
ihe Eail fins. Valiey-fold the upper fin, Doited bnes 
m the ne?a step show where the tdee of the paper 
should fall 
6 Unfold 


■ s-nt m-e top 

1 Fatten, 

3 The shad 
them as h 











Repeat steps 5 and 6 on the 

er tail fin and on bach sides of t 

lowing the existing cress*. ^ bblt 


rease p^P en ' 
w that the 


vaiiey-tcdd both tail fins, 
dicular to the outer edge 
edge lands on itself. 

Valley-fold the upper fin along the ^ 


10 Unfold the entire upper 

1 1 Mountain-fold along the existing 


thxkfieis along d» existing 


to the 

in the 


l°* 

,« !d 6UnE^YHSH. 


The tompi 

{I973J 


pyrreafLY fish 





DISCUS FISH 


steft with fjSF 1, £0f0red bn * ht, > on or,ff ^ * r a 
color on ewh side. A rO-Inchi 

i " 1 ° <fel 6 * irKf * s ta,f Btf S ln with 


2 vl!!?‘!°!! <mrK ■ ind bn ^ squares 

3 I JrMH V f^ C f ° Ur S,dC 1liplS to the «nu*rlwie 
J Ur,faJ d the four side flap*. 


4. S In a Single nation, refold Lhe four side flaps an d 

™; bid th “ uppcr rtap5 co the ™nt*rpoii»E 
i uck the loose paper ir> s ,de. 

ebekwite he Whjie lTaPi ' and SWiVel che shatteJ 
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* d. M w *• te “ r " n 

fins. 

, rabbit's car. 

*" r T ^k the protruding P^Pf 

^podtft^ uppers 

tne b°dy 


r «^-dB» B " 1 " , ' 1 ’ 


_ ■ n 


w tips Of the shaded flaps will be the uil «"*. 

ving the front tip upward. ittfrFL 

speat steps 5 th rough 9 of the _ ^ t dar 

SCKSK 

the ». ^ of *• *<* 
lure nn downward, ^ or ^ ,r '£„ , .._ 

U.H ^ che hidden M , r . an d two 

-m «■««»» ^S, lolds. W" 

valley folds become m 






hummingbird 


J 0"Uh^ar°e EKrS! 0rCd the Q " bosh sides. A 

sp*n B Jn \Z 1 ,*J T* 1 wi ' h ' wir*- 

£m after step 2 „ f the ANGELFISH * 


match chc front. 
Flaps do^n, 


f e Cwo Q PP™« Kapaasfiir as po S3 ,ble. The 
ttl<? «n t *r will siart to buddt 

L ,. p *f the center upward, and flatten The result 
:n!led a stretched bird tore. Note the Jocat.on of 
■■ ™ vtl ~y center of the paper, 


9% 


m HUMMINGBIRD 








14 



J Grasp the flap at the Sower left, and swsng it coun- 
terclockwise until the cut edge of the paper (the 
edge of th^ original square} is horizontal and hes on 
top of the center of the model. 

8 Pull out the loose paper, and flatten, 

9 Valley-fold vertically the tiny flap ai l^ 1 3:0 1 

existing crease. Mountain-fold the entire tno 
half Then repeat steps 7 and 0 and the vertica 
fold bghmd 

10 Tuck the loose paper underneath with a mQLriLa 

fold. Repeat behind. je is so 

1 1 Outside reverse— fold the flap che LXtrt 


, * rht- i-<ir meets [hu center of the original 

,2 Hits 

e Ke same fnocien- 

BWd— ^ — — »^‘ b - 


HUWMlNGSJfiP 
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19 

20 

21 


Narrow 


The completed HUMMING BIRD 1 '• 1 * ' 9 


16 


Pleat the from wing, and swivel it forward The leg 
will follow. Some ungamly ereases will appear. Flat- 
ten Lhem ns well possibie. 

Repeat step 16 on the rear wing and leg. 

Valley-fold the front edge of both wings. Swing the 
legs forward as far as they will go. 

Souash the legs. 

Petal-fold the legs. Inside reverse - fold the neck. 
Swing the legs back down. Outside reverse -fold the 
neck to form the head 


■ HUMrtlNCBIftfJ 








top view. 


5h it flat, 
model h 


kangaroo 

Use a sheet of paper colored orv a™ j 

square will produce a model 3'/ a d *‘ A J 0-inch 

the bird base. ei ta H- Begin with 


Crease and enfold Repeat behind 
Crease and unfold the double L h lckn „ r 
Valley-fold where the two sets ' 

Unfold. ° *“* Qt meet 

This step makes the model three-dime^-— , 
rowing the existing creases, spread 
a pyramid that will project upward froi 
This « the most difficult step jn the mod*. 


were 


5 The pyramid is complete, 
dimensional. This is a 

rabbit's ear on each side of the pyramid, and 

pj[1 - I „ The flattened 

t-p of the pyramid {the very center of the paperl 
Will be cne head of the baby kangaroo. Rabbi c'c-rvin 

the baby's head and mountain-fold the modc^ 

taneously. 

S The two big flaps will be the hjnd legs of the his 
SE. 00 ’ Rafabft ' S ' ear ^ lc £ s ' and *win i them to 




kakgahoo 


9 

10 

K I 
\2 

13 

14 

15 

16 

I 7 

IS 


19 
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nup.) and tail (lower flap) of the big 

reverse-fold the head ind the iail 1 lnsil| 5 

Ngrrow the tnit with valley fold* Front and bad- T. 
step also romis the h aby kangaroo'!. Ea r 5 r 11 
Open up the hind legs of the j,,g knngama 
In a smgle motion, lift [l 1e baby's nshr tar , a 
the right hrnd leg. Repeat behind. * ’ 


Crimp the tail. Valley-fold upward the lo™. „ 
covering the baby's right ear. Re p<Klt bt . hv4 iili ’ 
Tuck the from half of the tail into the bar* h* a 
careful not to tear the paper. T uc k the loose r J. 
into the adjacent pockets in the baby's ears 
Slide the baby's ears forward slightly to fr c « d.tt s 
kangaroo's hind legs. Swing the hind legs downward 
Crimp the top layer of the hind legs, and pud ^ 
the loose paper from (he bottom layer. Narrow -he 
rear of the neck. Repeat beh-nd. 

Rahbit'5-ear the hmd legs. Tuck the base paper nu 
the neck to form the big kangaroo's front -egs 
Mountain-fold the hind legs to form the feet and 
hips. Inside reverse -fold ibe r^eck. Swing down d* 
front tegs as far as they will go. 

Outside reverse— fold the tail Inside reverse- foe 
the rveck, Narrow the front legs with valley fpd! 
Pull out the loose paper from the top of the osay'i 
head 





The l 
Here 
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The completed KANGAROO. 


( 1977 ) 


through step 2-f are details of the upper body 
big kangaroo- Narrow the front fegs with 
inside’ reverse folds. Outside reverse-fold the neck. 
Narrow the front legs again. Crimp the neck to 
form the tar? and the head. 

Valley-fold the front legs to form the paws, Round 
the cars. Crimp the head to form the ( aw 
Valley-fold the loose Hap at the back of the neck to 
lock the body. Narrow Lhe jaw, and roll hack Lhe tip 

of the nose. 


24 

35 

26 

27 


jpper body of the big kangaroo is 
through step 27 details o j 
DW the head With mountain W® ^ *sA 
p t he head to form the jaw S P re* 

>ack the tip o< the note- 


giraffe 

II..' > 1 “" ' • l1 l"l" • 1 

i 1 ' 1 ” 1 ; *'« a <a M > 

He* In With ill*? 1n n. whin ' t,,j| 

I , >pwi -mt' iJ" n '(> lultwny 

j Swing IN tm II Mngiilar flap* lo th 

) Vdlfpy fold ihiy flaps ,Xj Ht '' 

4 IMF" 1 ' from ,m.| H ,„ 

J, t in tho motion, tha fr*, nt w 

■ ijujih tho ild* flaps ’* cc H l> jind 

J iquwh completed Thi rm xl*| «heg|« > k , , 

I, Valley KV.I . ' ,M«| Hu, hlddon mouniiln i, j. 

will form automatically , n f 0 ^ 



I 


Z 




in ii t , j Si ertold "’d 5pr ei d th 
0t Fold in a single m5llM afKj flaUcn 1 

1 2 Snpamte the upper and | qwer , 

leg. and squash them fiat ' 1 ^ of (he 
J A small while flap remaim exposed _ , 

leg. Mouniairvfdd the loose £ p( ? kh ^ 

pear steps S through \ lon che 'T^ ft*. 

mountain. fold the loose paper ,, J 0,V1 *!■ W 

i ^ ttl Infold the two 

15 Valley-fold the Cut ^ toward the cam. 
from legs will spread. Crease and U n>S 
at the very top. This will & e the tail 

5K5.* - narrcw ,1,e , ™ 1 "* c™« M ^ 

! 7 The Shaded flaps near Lh e top w j|| t* ^ h ™i ■ 
Narrow them slightly with mounts folds ^ 
the front tegs with valley folds. a*d roll ( h^ 
paper toward the rt at , 



C»WF fE 


/t 

// 

| vO 

f i \J 

AA 
- - '^ 

Njft- 

Mr 


iT ~ r _tr*\7 

Z— \ 

r^ - ? 


A 

) ?Q' 

>£jL 



(A>: 

i« \ 




18 


19 

20 


Ntr^ the hind te <swifh 
rhe front legs with valley fold-, j^'T Nl ^* 
pap^r into the adjacent whi te p Q( . kr r ck ' he ^ 
the bottom is the n eck . NarrJ* , t ^ % , t 

very tip. 1 DUt tg fa 

Turn the model over, 

ft^fold the existing cr eises tD form ^ ^ 


21 

22 

22 

24 

IS 


swing it underneath rflh| i. a-* 

Crimp lh e Bil. M« u ™ in . Wd ewt ^ ^ 

Divide Che hind legs into thirds. Insitfe rw( _ , , 
che neck to form the head. eTC '" a -' 

Crimp the !eg£ Iniide reverve-f 0 |<j thft h 
the tail, r * M ana 

I“ h the exposed white paper into the b. nd ^ 
Cnmp the neck. The valley fold shouU j he " 
dieular to the centerline of the neck. 


The completed GIRAFFE, 


(1976) 
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PENGUIN 


sheer of paper colored black on one side and 
rhe other 1 . A 10-inch square will produce a, 
6 inches tall. 


1 VaNoy-ford one-sixth of the diagonal, 

2 Narrow the upper edges with valley folds. 


3 Pull out the loose paper and flatten 

4 Squash. 


(09 ■ PENGUIN' 




a Fold tip to tip. 

9 Tuck Che £*«» paper bd™*- 

,o wbHM *» ">»s *" ded Th "' "** ' 


5 Th$ shaded central flap coMjins the u PP cr 4n _ 
lower parrs of th£ beak. Narrow she lower p. 
With □ petal fold. 

4 Crease the shaded side flaps and unfoL 
7 Here through step 9 are details of Lht £ 

rhr. i™,„ r n ; rf nf th« beak as far tfewn ns ft *'« &“■ 


7EMGUIM 


43 

M 


fold. 


Pinch to form mountain folds, and the u,i, , 
wllf fomn automatically. ' ‘Holdi 

Valley-Fold the shaded side flaps «, lhai tk 
ud^os me Cl t he folded edges. Tuck (he 
angle unde me a Lh This will be the iais 1 


1 5 Swivel the top layer on each side until the cut *i, 
cross the outside corners or the model Flatten W 
14 The shaded triangles projecting at either ide 3f » 
the wings Valley-fold so that the upper (ut ; d ’ 
meet the lower folded edges, then unlold. ' *" 
1 7 In a single motion, narrow the bottom white tr n„. 
gle on each side and refold th^ wings. 


18 Pull out the hidden beak, fast seen -,n step If) 
cam-fold the wings and Luck the loose paper mta the 
pockets behind. Narrow the shaded flaps at the 
lower left and fight to form the Ergs. Tutk the lu^ 
paper into the pockets behind. Turn the model 
over 

19 Rabbit 's-ear the tail Close the model with a valley 
fold 

20 Outside reverse-fold the head, lns.de reverie-fold 
the body so that the hidden edge of the rabbit s car 
meets the back edge of the body 
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21 

12 

21 


Crimp che head symmetrically ..i^, 

flaps to bunch neatly. Swivel 0* Il *«r 

.lSitwiilgo 

I Mild c rover ie-f olid the double beak T 

le * FI:i P into porker behind V nil** ^ 

ocher leg. Round the belly inC j w 8* 

This Is .1 detail of the head. Pull JUn rtJ, * m! '‘ 
of the beak. Shape the head w«h5/* M!ln 
folds. f 


24 


Here through ;tep 28 arts details of the 
reverie -fold each leg toward the rear 


legs i-, jH j t 


2S Swing oath foot forward, and both sidctd r^. t 
will narrow aucdrnaticalfy. 

U Pull out the loose paper from betMett. 

angle of the feet to malic the pwjuinsW 
27 Valley- fold the white flap on each foot 
2fl Tuck each white flap under the adjacent shid^ 


The completed PENGUIN. 


(1978-7?) 


ill 


PENGUIN 



ONE-DOLLAR YACHT 

hm't * ^ r ' 1 thr** modslt mud* from i or^a -dollar 
' _ or " l0 varilan, tun firay ihcat of paear In 

P rop ® ri,sm ‘ ° r a Mir 1 by 7 Tli# rid# facing down 

, u ' rl " •>' d,,. p f jw A dollar hill will 

■■ ,1 iTiodul r> inciii-j long 


- i: H ‘ ,vr wldlbwi-.,- and unfold. 

2 1 Iniglhwlje nil] 

1 ^ri-7 k-IU I r cum i die i i- m 1 1 ■ i r >1 lI mt* rr> (hi.- tor- 

> s 

4 Untold la the ppcjvkjus su-p 

5 Following t(f4 eKliilng crcmc-s, Inside rcvcric-fold 
iiom (Ihi canter of die piiprr ihrrHJgh tin 1 corners. 

A Vrtlk^-laiirl t\\,- baitom palm (the * liiium of ch.c- billj 

ro the ait cdfti: Pre*s (Irmly. 









1 14 If ONE-POLL AR TACHT 








7 Unfold co the previous step. r kurfi>s 

8 Reaching underneath the model. pl*« Y<£ r ' d 

between the cwo sides. In a single m ^ Ku|) 
the sides and squash the tow* * ^ 

through the exiting ci j eas GS ’ T P 
automatically 

9 The model is flow flat, Turn i l ° vC !j 

10 Mountain -fold thG two project 


•> jesses ?*® 

djSLtm** 


tJ shape w 

i -j qNE-D 01 ^ YACHT. . 

ThetW« cd ° N 

YACHT 


■ 1 1* 




A ipni: -dollar biU wifi proefuce 
Se Fin with the bmfacc^wfl. 


a niedel 5 ' nthc5 tor *' 


1 Crease tenjlhwr* ane) h Mil e"* 

2 Crease wiJth«h«#n d unifold lu 

3 Cre.tw diagonal/ and ^ f ®'^_ ^ rtC oofl itfd “ rt * 

4 Crease- diagonal |f1 ^ fl PP 
fold. 

5. 6 Collapse *c bill Hon* .bo .-"J^SSST' 

ter square of the bill bewf^E* up L 






J 
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7 Squash through the centerpoint Repeat behind 

B Petal-fold. Repeat behind, 

9 In&itfE reverse -fold the two side Flaps from the ten- 
terpdjn-t through the comers. Open up the pet3l 
h\<h 10 the previous step. 

(0 Tuck the uny trfangutor iTaps underneath. 

* I Swivel the front and back flaps clockwise 

1 2 Lift ih? front flap as high as possible. The inside g* 
th^ paper will stretch 

(3 Turn the model over.. 

^ VaJlejr-fotd the tip halfway to the centerline Press 


it firmly with tweezers. Then open the model ei> 
tirely. arid open-sink the octagonal region If the Mil 
is crisp, n will retain its shape while you massage the 
sink into platE with the tweeds Close the model 
Spread jnd flatten the octagonal region to "svea- 
George* head MoonW^lbld ih* ■fPj atd 
flaps behind. A button *.l] book inside tbe back 

opening 

■ _._j nMc.nni I AR BOW TIE. fit to be tied- 


11974 ) 


ON6.DOL1AR BOW TIE ® 



0 NE-DOLLA R ^ WJ 

A o „ B -d 0 lbr^' ^ ££<*;*& 

s^E 

o^Hnf i*T M ' n 

proportion 





™ e M*m m h hair s 

th * n 1,1 Mf 

2 Make «-(ghi insiife rey erse fo|(k. 

J ^ Bijhl mDre ^ r ms fg , d5 


110 


OhfE- 




^ Fold the uppermost flaps only, maJnng the 
where they fall naturally. The little reverse 
he hmd will unfold, 

5 Return to step *f 

6 Pull down tile r.rct at the four peaks. 


DOLLflfl am& 




T Rabbi t's-ear the double thickness on each side of 
ihe model Fold where the creases fall naturally. 

0 Return to step 6, Pull down the second peak, and 
repeat step 7- Turn the paper over, and repeat all 
folds symmetrically on the reverse Then unfold the 
entire model, but do not press the crease! flat. 

9 P^sh the four peaks, inward. Turn the model over 

)Q All the cneases are now correct except three; the 
portions of the width w<se folds that bisect the three 
diamond shapes running along the centerline of the 
hill. Turn these mountain folds Into valley folds 
Bring the four peaks together, and collapse the 


paper along the existing creases. It should spnng 
into shape automatically 


Flatten, If you are using a one-do'lar bill, tins may be 
a good time to press the model in a, vise or under 
heavy books, from here on, it will only get tfueker. 
Mountain -fold the cop Haps o* 1 either side. If you are 
us.ni> paper colored differently on each side, valley* 
foSdmS- this will keep tf-e front *»* *** P* n 
of legs the same color 35 the rest of the cnb. 

Valley-fold one flap co the right 
1 <7.-,, ,arh rhe left-hand flap 


ONE.OOLUWCRAB ■ ■ 
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1* 



A 


"V \ 




IS frST ,he ■»*- % «„d, „ d sw ,„ 8 „ 

'* «™^' d *' “■" iMW ““ l «* «* «* „ 

17 ^Z“ n <,T"r 8 ""*r lhe ™" "«* *<™ 

-k. “X« r»»T ° ld '?- , ' i " ,s i!t, » r “ 

ta ' D ™ ds i[ 


all the way to the other end oF the paper 
ygu reach the opposite fees, repeat step listen 
you are all done, the model will be fully sypimeuo 
All told, you will perform Heps \4 usd 15 Eijh 
ctmes, step \ £ 51 K times, and step *2 twite 
I & Undo the front face. 

t?. 20 Closed-sink the peak one -third of the wap k- 1 ^ 
honzontal edge. As shown in the top viewing 
20, the pleats that radiate toward the to* ^ 
model remain closed during dio sinking. 


m 


ON^-OOLLftR CftAB 





21 Fdlowing the existing cremes dosed -srn* and nb~ 
bit's-ear the side flaps On each ssde, the two edges 
of the sink in Steps I 9 and 20 come together 
11 The dotted lines show the location of the liccle 
pocket that will be used to lock the model. Put back 
Che mountain and squash folds unfolded *n seep 18 


13 Pull down the edge of the smk and the peak behind 
It 


24 

IS 


Divide the two exposed peaks into thirds from op- 
Dosite sides. Rabbi t's-ear the outer two- thirds of 
£&ch peak Th«e will be the eyes 
F old up the eye Hap and the sunk flap Turn die 


modefc over This may be another good time to press 
the model flat_ 


Inside reverse -fold the five pam of flaps as symmel- 
ntallp as possible. The fourth pair from the top goes 
farthest forward to become the claws, 
form inside and outside reverse folds to shape the 
legs Mountain-fold the remaning peak back be- 
tween the eyes, and Luck ,t into the pocket below, 
rlf (he model is too thick, the lock will not worM 
Outside reverse -fold each daw. and pu l out the 
loose paper, as shown in the detail. Spread the eyes. 


The completed ONE-D0LLAR CRAB. ( 1 977) 



ONt-DOU-A* CRAB ■ 


EfGHTPOINTED STAB 

Uie .1 ■„h™t pippr cetored brightly on one -idc A 

Ifl-iotti squiire w.|. product. 3 mpdcf 7 .n C h<i m dame- 
tcf. Begm with the prelimirury few 


7 






6 Cnmp a || foLr H aps by 1W|W |, lhem ffQm 
terpoint. 

7 Form four valley folds, 

8 Valley-fold the two ctps. toward the tniur Tf*n 
unfold the model to step 6, 

9 Lifc ply anrf stretch, A shape simllirttri 

peiai 1 roFd will fanri automafcietiFp, 


5 sr-.fr, m ' ib = “«*■ ** to « r „„ 
25-3S4LS™' Vill ^«" 


122 ■ 


EPGHT.POINT6D STAB 



19 G mp the white corners of the upper half, anti swing 

them upward and outward 

IMllfc model ii now ihrae^JImemionai Cononue 
stretching the paper, and the small triangular up W| ^ 
pop inward automatically, Collapse the tip id war 
the outer edge of the model. This combmatioi - 11 
creases is similar to a stretched bird base [see step 
i of chn? HUMMINGBIRD) 

O The model is now flat, and 10 ch rough I 2 have 
been repeated on the identical lower hall The ut- 
lines show the location of the hidden triangular 
hps. Valley Told the tips back toward the center o 
the model, where they will remain hidden a e F 
tald two flaps in each quadrant. 


Repeat tteps 6 through 1 3 oft dig .dentied « »d 

t he (olds are in pb* d* "“** "* nM "* 

Poor o( die eight points 

squash them . yielding to the exe^i craasei 

ie rs may help. f vieW Tuck 

Turn the model over. 


r completed EIGHT-POINTED 5TAR. 




.....^nCTAR 1 i * 3 



VALENTINE 



$'/i inches long 


I Form a preliminary fold. 

1 Open ‘link, the Wp to the midpoint. Inside rever • 
fold the four sides to tile midpoint. 

3 Valley-fold to the centerline front and back 

4 Form tv*e tiny ins«ie reverse folds on the mnermost- 


5 Purl out the loose paper from each side 

6 Unde the valley folds from step 3. 

7 Pull down the small triangle in the middle, and the 
side flaps will valley-fold inward automatically. Re- 
peat behprvd. 

8 Unfold to step 7 


layers 


'.i 



2 




6 


1 14 ■ 


VALENTINE 





^ ^ky-ford Lhe sides to the centerline again, t 
Time keeping the small triangle up, 
i/ck the small triangles into the pockets behii 

Tweeter* mny help. 

die J thr*^ fiaps froni afld back, ind F 


^ moiJet [j now three-dimensional 


Th 


Raps will form the shaft of the arrow Open-sink the 
shaft front and hack 

1 3 Squash the shaft front and back. 

14 Narrow the shaft Front and back, and swing both 
halves upward. 

15 Pinch the front of the shaft, and tuck its base under 
the adjacent shaded flaps, Repeat behind. 


VALENTINE ■ IIS 



16 The shaft is complete 

1 7 This view is from head-on Inside r t¥ 
sides oi^ the heart. They *i,| Cr0li 

I a The two whste (laps will |q<j, th 

mode?. Valley-fold the back lotiir.u 01 '■ ■: 

It through the slot toward the fronr ' P ' ! ” d s *lta 
1 9 Valley-fold both flaps together 


(lap ^ “ repa ™*«'N^ 

21 Valley-fold both flaps together. Tuck r w. 
pocket at left u Jock the bottom 0 j. 

Then spread t be layers « the top of rh e 


*lfl ■ VALENTINE 



11 Here though flap 24 are top vie** v 

upper and lower halves ant-thlrdofuJ 1rj| 4rh, 
the center ' *'** <0*^ 

13 Valk/'folH the loose paper m the u di^. i - f 

lockinn flap* Tuck the Joow papCf , n 

into the pockets behind. Use f M 

14 Tuck the upper locking flaps ini 0 " t h b < ‘ : v, 

Thu step locks the top of the model Sr ^sfs 

25 Here through step 30 arc deem, 

head is the upper hall, the tail the h-Ntr i] ‘ * L 
Spread the paper, and Term 3 rabbit s ir * ^ 

of rhe Miy into the shaded square Ti.i ' r <lni '‘ 1J,! ' , l 
paper, and valley-fold through the 
shaded square ' ® ^ the 

16 Head Pleat, and turnover Tail Crca 5t th 
lightly and urtfold. " 

27 Head; Narrpw tb c shaft Ta»| pp ta t 


turn 


Tail 


28 Head- Form a rabbit's ear, and 

Mountain-fold tlie Glides 

29 Head Pinch the sh aft, and turn o ver Tail ^ 

tiny inside reverse lords ' 

Head: Open out, and form the point j u \ Sf 
tip with an inside reverse fptd. and mountT-fJ 
the excess paper inside P,r*h the shaft i„<i J' 
Over. ^ 


10 


3 I Curl the shaft, and tw,si ,t 90 degrees » T h L 
and 1 tail align. Round the heart to make it dr*, 
dimensional 


The completed VALENTINE. 


(IW) 


'M ■ VALENTINE 




tftltNTiNI ■ lit 



CRAB 



1 B'ntz i r id jn*n<d 

2 Meuratv *id 

3 Fold chi entire thickness. 

4 £r etif r*e entn iho.PHEs: in thirdt, ans t® 

5 SSd tse dweF-ws T > 1 '- ; = ^ ciJ»r30wftJc vn*. 
ft Pul OJI the two hidden *)aps. e«t- = i«I« 



2 



5 



i» ■ crab 




^rrn i proilmm^y Igld on rlir f<arii I am 
r-ji n, , tirelimin-ary laid kin c»ic hnck » 1- *■ 
reuldold Irene and bntk. making sui-c to lift ih* two 
'ifkJcftii,ipj .ibftjj v^it h tin- petal fold Then fold Itacfc 
lJ «wn Hrpeat an ilw remaining flaps 

Px»cli the front and back flaps, and spread ihnitl as 
* r *#ri u possible. 


n 


PuH down both bpA of the SW» -jjM rtcfl 

side i and return the m«tel <° stc P ,a 


5 int< thk' two peaks Mfwar 

£ ST^d.1 >mii» w »#>«■ "" *» 


CRA» ■ >3' 









M S pe ; Chc 1 !l 'g^ly. wd awade 
tfit two ming|« tq farm the eyes, 

5 Pull out one ply fr CrT1 tt * frorit fK| , 

17 , L ° e f“" iri * tlorilo ^l crease. 

»H h> „ bl^Z n,< ” , '' ,a '" ind «*» 

| J £*f rhe la ^ % underneath. 

the™ ^ up ” ,r< ' Th ' Wr »" =)«« »« 


20 Upper half; Inside reverse-fold ^ iV 
co form legs. The/ will cross Lo wef 
verse-fold the top three flaps on ca^h sic* 
more legs. The third pair from the rapg 0 * 1 
forward, to become (he claws. ^ 

IP Narrow the legs symmetrically. Q^ ot 
fold the cFaws 


kJ2 * C#t*6 




•Jntrosi the* two top legs, and swing the enure Ji- 
■semb-ly down To make the two remaining legs and 
“l e Gaining lot king flap, repeal steps IS through 
- 1 0rt ^ track fac c ilt may bs necessary to unfold 
1 e to free some trapped paper,} Shift this 
N" o( legs upward slightly, so that they will not be 
j ^dden hom view 

^•'pt the eight legs with inside and outside reverse 
frith p u || olJt t | lc | OOSll p Hl p er f rDm mside the daws 
' ie tweezers to narrow the thicknesses inside the 


14 Pull out. the foosc piper Irom the daws arid the ret r 
legs Narrow the eyes with mountain folds 

15 Pinch the daws Shape the ryes and the carapace 
Roll the two locking flaps together, and tuck them 
Into the pocket beneath 

The completed CRAB 

( 1976 ) 


CRAB ■ 111 



CENTIPEDE 

Use a sheet of pipe colored on one side A !Q*bp- 
4D-rnch sheet wHI produce a model I 3 '6 inches long 
Alternatively., you can use any recEangJe of integral pro- 
portions. I by I. P by 2. I by 3, I by TOO, and so on 
! Bur not for esimpJe. 1 by 2'rs i the longer the rectan- 
gle, the greater che number of legs. The I by 4 rectangle 
shown here produces an animal wpeh thirty legs. In gen- 
eral a I by n ^eciangle will produce $n - 2 leg! 

\ Crease lengthwise Divide width wise into eight 
Strips III you tise n rectangle longer or shorter than 
I by 4. divide width wise into Zn strips i Pleat like an 
accordion 

2 Form eight inside rCvera Folds, 

3 Unfold to step 2 . 

4 Form four valley folds and srx inside reverse folds. 

5 Unfold to stop 3l 







4 Divide mto sixteenths. 

* Unfold completely. 

® Wound in- .md vjJk^-fol(| Note the similarity in thh 
and die r allowing steps to the early ol the 

C ft. AB 

^ ^°id the entire thkkneu 


There are *«" peaks. Grujl ** 

2- **««* 

square portion will stretch .ind lie #1« 


CEMTifEOt « m 







13 

14 

15 

ID 


**"■»*« »»*».**» 



* “Wey 3 

3 * N 4 
-C»TTT *-,; 

» *- a*s 4 


ft»BH 
*** f «« 


17 ss n ney- 3 

* * 5 ^ ! * , *n JbDi M cwc* wfdkr fc p * ** 
*'^fi a; f' k; ?• S.i.v :-, c -.?? jt» j ‘: *v 
-'“- trt sq*jrs >; r s*f * ^ 

'"v-sap suste^ ahrengTowt ?v -m ? ^ 



Turn the model over. 

0 There art two types of Taps, marked A and B. Inside 
reverse— fold the flaps in set A. (There are twelve in 
thi! version,) 

Thi; n Lhtf assembly line, a sequence ol I olds that can 
*i ,e Peai«d ad lisr»nstum to produce legs Valley ■ 
D ^ the legs jfi s ei b 


12 Pinch and narrow the legs in «t B, . 

23 Tuck the Focse paper into the pockeLs eF the egs in 
set B. Valley-fold the legs In s« A. 

14 Pult out more loose paper from the leg-. >n set » 
hinrraw the Fees In set A 


CENTIPEDE ■ I3T 





25 to a nn^jfr motion, vafev-fou rh . 

r^mg open ih e | egs |n J. p M ' h<? m «t * 

„ *- w ^2£r E,th " d 

“ VjJte r- f c*J the krgftn wi A Mo , 

- *< & Ftqoi i, tht 

*" appear kSl i6C3 

^ C P 13. *□ ihji foos* ni ^ Va| kKnWL 

™P Pltb-pr^^jJjT CQftl6S ' ntQ WB " 

a mountain fold, but 


f 5 cbe °PPOi'te side &F the model 
" lns.de reverse- fold [he two trianraiJv fapj at rhe 
SJdes, as m step I S. 


-■ ■ — .w m.ui. are loefl Heal to tnose in at 
e right-hand feJds are rhe mirror images of 
^ step 2f, 

30 ^’hand side- Tuck the Hoose paper into the [ 

&Ei b * b[r,d - Right-hand side Pinch and narrow, 

step 21 


H8 ■ 


CENTIfeoe 





1 10 TJ*-' rrrf. pocy ^-2 EfirtirsS S' 

T * ^ - 4 e o? eK ^ q. ^ v.t _ ts. aM 

;: " 74 t- ir^ i 3 £ ^ sacr nrg 

* r * K ^ ire she - ™r^ of 

^dc ftf4r*-(ffid she tws i£ ™ 

' " - " t --=/;* "*«e w ^ t.v ar- 


13 rt , ^ 

■•<fe T«t Un; ook paper ■*» the podt* 
T^*t lett are the a wra r nap of 
*** 3®k A<i0K fund fide Gnsp the anWft- 
^ ^ cf -e mot- arc 2v «r j»= j - i 


■*t- r ^ *• -~--r ;Nt ^ 

Ji£ ^ as ---. "* flap rer^ra 
24 =. ! OWE M 5C« S3Cf TT "« *'?«*' ” -"'-* 

C'-t vm *rm ^*fc t » "’<• * ^ * "1 ■’* 

3 -. - o/ ta ’Jttzrc t re ra- ’*' - _/ ^ ‘ c -• 
D anT«ok » the BA for the r«Ai of the 


zrrro see step S 

35 -ie^a -.-wf r-eft *s 
re !W*art para of 


aferetae 

i5 :rra-r ~ 


s-a^E 

3 i 5 . IrJt :-A «K 50 - 


‘rtar ■ * 




S7 FoW lb* e*p«ed (nangfe 

the advent It*. ** *** “ 

i& VjiHer’fotd the entire model 

Prn*h the i«p tan ^ ?ljr| jrvi ^ 

Cr,mp and round itre body P,,nch ^ u_ £***1 
ipreid the am tmae (nwde r tv<f?e m r< 
the bud **** 1 ** 


The completed CENTIPEDE 

,1*76. wort I9S7| 







RATTLESNAKE 

LUl' ,i •, * ■- t of fi.ipct toloiTtl i in »'iii- A * I* *’ 

ittuaro Will prodi.li’ win - } ■ >ndHi J " 11 

yon could mil Oil the i t»d* lf h ' 40 

J on* 




Iiihu '' 

Cf ft- .ti,n S lightly. wUc.-inM ( ’ lh, V , W | « , *«iir, 

««mh poA ?u! 3S2?.i' **• ed e° *«» the ,1*. 

bottom ceNrncr mc| "ne oll thp 


4 ^ l,V ' J ,' 1 ! 1 ^ 0ur '-tjrrkci t and cdjy. Jdemlcalf}r 

* ’ flrnnljr. The (Uit.iiJj \ n i (C pj j ^ $ show 

<nodcf turned ci vat Note th.ir the volley' fold' 

iu-|(? b. rucer |j ni > cs j^i of ihc model At Ehf oi 

• Meumh point iti (he du^onaf 
Unfold to itep 4, jt u[ ^ nol tum flWr 


»« 9 


"ATTLESh» AI(£ 




I !c "* t!w co the cenwrliric 
i -<oM. 

it jr * CTtitnjf-ifliUi ut< j thur um>: Hip 

7™* 7 thrtjush 9 jit the lek-twd H.ip 


M |pdl fc Nit dm tom W*' * 

^12 JS« l* 7* "*« *■"> 2fflT 

Sk««.5S «" *F irJ * 5 lh * ** 



MmnNAtf * l4j 












12 Vallny fultl il' r HiV' >' ,l "' i"«' r ir 1 1 

flap! will tUiid up todi 

{} Vallay-fold fhr rnrxM will mu h,. f| <( 

H f I ov d tin* <<>* Mi- iTHttkl 

r. fho mrjrfrl h now (Ini Vj|| rf , f tl |,j hli 

Ittrtd up again. ^ wtI 

ih f WJ unk thu Iuwn ifli J i m ir( ,, ( 

■ hanrl f ll >? • ‘rul [Mill ijm ihr. p * ' 

il„ |owm tijiJ.r hand'-iriKM Tmi„,i,, 

17 , IH Horr tl:rf.nyh*r<-)> 70 rlntaik of /i „, H ^ 

cernmn Crimp tha antlra bottom «ki 
model by limuluriflG-iily i n. k n„ | M ' |V , ‘ 

Info thr lefl hand ".mu ,tmj pulling out ij u C,!' 
fi i|irr frnriT ihr rlghi lund r nmm 
It, 2D hitk tii« Uny tiiaitgjjltii pnHruifonat rht 

cornnr Into tha packet bahlrid. Uiu iwwmn «l mu 
I Unfold tha double rhh Urn-.-. ,r tli« M( |,. 
IMU'I ltfly r ' VTll li a *allry frdrf 1 1 j+j nr;j1 , r| jl 4 r -I 
fold on ihr oihar tiiJr j fhao t i^i*«i n r| . j 
rhPOHgh 2fJ dn if" uppri odgr nl (Mhi'hImI va,. 

! ttM have flinched, i ho model wilNir flat 

It Tha modal I* now in tha form or u tt|u»« wlihi 
hraii (lipptti right! -wid >' f.nf (lo*ir irft) Fold ■!■> 
fill ire tqnara In qugr^ari Mika c return Ittu 
though Unp M Ilf, I Vf IH) nr llghr 0 |.r Irnl.-mi 

72 (ukl in uiithifn 
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i**i 'UlHAMi 



DAlHJkNAKR ■ Mi 


U ■OE 


i4 **311* * ' r~cs jj 

eKu in 

[ i « d*is 


S®** -ft 

t»*(v 

<rs 


n 


IS *»' ./.« * £«*r*r it „ 

t 'iinJtwtrj sJS* c»_ „- ’ 5» 

14 ^ ’ir-fi.1 J---’ .-«r- jp M J^ v ^ _ 


37 T*« , s ^OK dWBcuft ^ 

*** m **"■ « w*k ^ 

* fc rc Kcic ** ^ n V 

s®*’" «"«!* >’ !fa T 9 *'*' 

C* t45ti, ■ Nri- Ti- "c- - ^ tft< Tijai- *"** ^ '• 
tiw "«V1 TS, ^ ** •’ . 

:5 r«sis^'- ^ 

«r* tf*s « d* -1* , 0.1IJ 

^ IMNI tap. Tijdi tte leae pu. 

«J*Ts** w 

2* Oea^unk to ^ 








,e rfwvdtwi the m ( , im 

viinxi ,o torn six uv^r* 

J* MU ovrt the kxvpe vun^f i ftW , 

-jy *. «* ^ "* b 

Jj ^ lour Che hwid 

ir V. if,y Lhf hf*d flowiuw* 

U **• fNftd . f, mt ksj 


37 Henc ihrtmq^h *tep iS inf rtmita -« tJw ml r ™' * 
>vmm*c«n:*|l> fl* (WvmMc U' rj«w ihr ndf* |l1 
rtie lease paper into the b*a* & ihr f"' 1 
J8 Narrow the rait'es ml *-n" (hf uf <‘ ! ;!w 111 \ 

wajii Ptrxdh the %-orK All afwjnn.1 t*-’ lSe > ‘ 

& the snake 

IV t-.ampki e,1 RA ’TU-SNAKf 

0**i\ 








OCTOPUS 

_ ir - & papF" 3* Hde 4 10-IPKh 

^ : v ( i 3 • * -- 1 % r" -' 

*L . ^ i k .ins *“*25.-' rs* i- titt i c-«5 

. BirTZ ->itf srfl far ccr^fi. 

J ^, [ rd**-»7 < <#* a, ‘ t^toJb*et*«efaea 

■ •3 rE ‘"• 3£ 

. :...; H 'Jt^r 5T* =<-• 5Wt tTii i*t= 

. ;~r.*-r —« -.^aset ''^'.e^ the shidcd 

fce- 









OCTOPUS ■ -** 




v 

■ •■ •■ : •••" ■ .. 

KAFJ'jAM/- n ■■ '• ■ ■ 

.-, im,‘ /t» j | V i «mi4, ' ' "*’ r ' “ j^s. .* 

ft /*U«.yMd ■ .|. Aa'Mhh,* .. . 

«"■«*»* >»• i,. •*'■ '"'■ 

ttj m>|j 7 ^ 

9 ■■« 

iifid tU ury ^ # 

i a v^, -■. .1. 

^ r ^" JI J (*}W *•»«#! *M|, - u r !i V(W , ’^"V 

t| Ti.»t a j *>* «•'* I i.« 

ii^uP UM .. tJ- i i„ w , lM '"'*■■ 

i; ^ ito fitori an ™ «»., . ;. r , . 

W'« 1 f U'-*n I. (U,». ,i.,., ,,. , . ■' ” 

«.. - . K.ir. . 

«ANOAftOOj 1,1 "- 

11 fhr 4 "'^ 1 '»"»"«« Ot^r, «, ^ k | t ..,. . 

’ ,,rU dl * **•***■ 

W* "' r *V'-’ l^vo, in .' 

'■ ttr * m rjf vf js^, '.'/ 

Ti..- ^ v i - 1,/,.^,.,-j . , 

ifl */* 

I <4 /-ilky-MrJ Hi, t. im , rr'j„j,'i! ... 

15 | ••"'•'Jfa**-* wi . 

UtybiMi I fflkM 






16 Wiili i In M( liAM'l ir,t|< U i Iih.u 

ill II ■ I ■ II 1 1 1 "" l,ll, It* 

If I in I III' I bl1r , 

■ 1 ,’ ^ h ll> 1 1 |> Tb^I Vi'* 11 ' 14 

1 liln II >i Im Ml. -i>i.j Hllk i In- |,„. lh r ” . 

M' Hi' I ' 1 I 1 ■"" l If' II, 

II 1). 

Hi Minmuin ImI-I i hi* iwi. I i.i i Im 1 1 ||a r , ( Ml|| , t 

IV Mill 'liiitMnr ,,r 1 1 

I" lf»M- 'll!" 

frilutetl in in |i I 'IWMIH .im ,.| , 1 ^. ^ Ik 
N.l)m liMlin Ini l 

JO M 11 ) 11 ' II H | ■ MjiniiJjeli IM In ,,ii | lll<l)vli | i 

ji v iu«r M- Hit. i i(hi tiwn uni! I,, 

ithxM ■ ivpp 

jj I w, > whll i H« J i ’ i ii| | , |. | a | | 

tlKTf i Mni, r In p 1 1 1 vi i iii r„| 1(1i|I ( 

I>:ll •' "II III' I'M It'll II I •I,|| 

1 I H.j., .11 tP|ll 111 llHtmjjll I 1 Will mill amkwijj 

24 I I.I. ml 1 I»| h Kkl rhv 1 i|> in imH 



25 Oft* n <li> *f‘wN iNgcItilp *,„] t , jrl ,, 

Iwri t H ' jrl "I rhp DntitMHj m 

vjpr'lit (KV.Ii*f. ■■. Ill liCfj I I n,^- , l,J If. 

disappear-. from VIbw ' Ppm^i 

2ft ftnjprifl 1U-PI H 'I trough i <.< 

17 v* I''- * ihrcwgb ! r jn 

Dap 1 ■'* *W 




2 * 


'«V>* 


‘t through Vi 
Repeat «ep» W rfwWJft IS «0«*H|||i ^ , 
th* eight tag* Theft swing the centril laa T , 

py^vNhd «iii reamntgr ,„ K i M ; ' '< 

SlQflllJ. ' Wn * ft 


10 r lut t% ■> tap at-- h of -lie pfrt'„i4 | n „ , Jf lr 

F ,,jlr ,hf h P Pr»mn\ -g WHfrt r ju |,', v 

ilir mft-Jf I 

Jl The model n trow two-diir 


J2 Here through step 34 ere deuiJi rA Pm fa* 
uted by the «tcpoi for j„ pri^Kifeion Ja 

Tor thrjgnng tnP jr predaton Crimp ih» far 

metrically 

U liWf'tWlhl '.!'l >■• Oil tlif liihrn l M#r T m f ir I j„ I fry.,, 

1 4 r hr Flipifu - 1 r- If &fr i frfr p i" f J 







ttm t/ t *1*? **** A 

■> -■ 'V,, 


■ I * J 


SQUID 

£ flf 


<J£f : 


sr <y « s* 3 * A 

1 **» «*** ^ T_% 

- jj s ^ ^ * «« 6 ^ 






1 **** * *■ « 

3 ^ ^ ** ^ *■* «*r*^ 

; "- ■-"• — ?« 

we tn y L^ai^S. 







5 Own nhe z 4 Ll ^ 

6 V ifcy fel d rfcj^onal; at tfie incerascm* ^ fiS " 

CTfiasea. " 

^ ^wr-| m cxfflong crtasfi x tS: 'X ^ 

; r ^ ' _ "^ j 4 r :— “ : : -£ - -i : : 

fl Ss^id sc v is‘ “i h.'j '£ %jji ar « < J - 


,Si * SQU^ 



n* -ioot l »■*- — 1 < 

fc r e* ss 5 fise OCTOPUS 
t 6* ew| crease*. te(P * s^aaec 
« ««C i c#r* OCTOP'JS 


12 Gtk? "« shnsec ►=-'s' =* ^ S7 ^ cr * 


.1 , ii4r<-r^ nt ^ 

14 tyi, 6 L>* liM^ ^ y 


te*v 

5 »-,tc ’la.- 




SQM 


Jir- •- 

sht 


B 5* 
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ls Ml--* bld h " % , ' i,uj ™ ri/ Thc 

X«tr£Tr r 01 "* 6 «™" -» 

TV fennel .,11 pop pp do „„ 0 ^*“" ,ll « l " , l' 


Still holding Uk- ntJcj apart, tut* iht IwrwC — 
•wd)( If fvu follow I he existing U'i.p*t ***** 
whoulrf fit fiaturall/ Cim the -.idei 
,9 T>,., funnel if completed The model ihouW « ^ 
Turn the model oy cr 

!0 Spread and iq u *,h the ihadt-d flap on the Wt 


tfid 


SOUID 
















11 Villcy-toW the lower. left-hand turner to the right 
^nd folded edge 
^ v *ltey-feld td^c- to edge. 

Y jniide rtva ra<- - fold down rhe centerline 
rmdE reverse fold to the centerline 

ftepi 20 through 24 on the fight-hind fide. 
It tu fl r * tMFlf1 both Vdei to their positions in step 2 I 
-allowing the tjtiitjng creases. collapse both sides 
lymimitiiciHy. 

Li " : ' tJ P 'Jp. and pul) out the hidden paper from 
'nude it 

Mowing the cumins creases, collapse the loose? 

Nwr Symmetrel ly. 


29 Petal-fold the front face of the loose paper 

JO Theft are two tiny flaps hanging below the front 
Tacc Tuck Lhcm underneath wnh Tweeters The 
loose paper .it either fide will dose automatically 

31 Behind the iremt fate IS -n thicker flap Valley-fold 
the from fate hack down, but leave the thicker flap 
where n Is 

32 Valley-fold the thicker flap about one -carter of the 
way from the tip to the crease that separates the 
thicker flap Irons the from fact Press firmly and 
unfold. 


SQUID ■ Ml 



)li 14 Here through uep 36 irn details of the Up, Open- 
',int i ilirough chi existing creue, ni in teen M q| 
rhe ONb-DQLLAft BOW TIE 
JS The sinh it completed Pull down arid spread the 
«t4g.oriaP portion, n in Hep IS o! the ONE-DOL 
LAft BOW TIE 

34 Ihe octagon should l.c Hnr Liter, <c will become an 
ejf*. 

37 Viirey.fold one flap to the left 
la Repeat stept 20 through 37 on the right-hand side 
39 The- flap at the eenrer will be the front of the man- 
tlc Place your thumbs inside the front. Mid strptrh 
It upward 


40 Thr model is now threo-dlmeWDnal Squa^ ti l( 
front of the manEte flat 

41 Petal >fold. 

42 Valte^faid die small triangle i n hiK Prei* -f W# 
Thtri spread th*a two imalf Jide ffnpi. ai*4 0F n ' 1 
cmJrE from iMembry Do not. flatten 

43 Holdnng the front asieimplp open. tuck the l^ijl V* 

angle Op and k no the atsembly, fp#fl¥*l| thetK, ' n 
mg ereagj, Theft calfapie the frwi M 

the previous uep. . d 

44 Narrow the front Ql the mantle With 

(but not j|| die way tp the «n!erlinc The* '■* 
fold (hr l rortt downward 1 




* r ‘ * -J * W'tirtrX': V- 

^ ->„r 

* . " *** !: ** *> : * w-v “I -* ■ •• V' •• 
---■ -*^ U W+.~-?,rA, - jf .., , vf V 

r "■ ‘ill*r*-'rori ;* TW -"..3.V 

f "'V>1 -. .VA + p „ ^ 

wnQlf J#t 


Z ' rM ••<• r sail' 

^ ^3'- -VMwsmw 


14 r\ ,Ytf. ’ -,l< :-r .I.-U.I”. rt „- *t *-fl 

t'. Tfc*y »■*( rvrf 

ll > rrj- ;-<r ,1-fi fr-’rtt - «™ *f>«" • v -ill' 

Vt>*r 

m .t " ,r " Y//! S-r 

li “V i*j«. -* Vw ' tf>r 

S4 • iilB - *>,V{ . >■ m9$s i' »■'■: ' <■ 

'Ttaar* i- irj.fr: ff it* .fr 



55 Valiev-fold one flap lo the Idt 
56. ST hi a Jln*Je motion, pull down Hit e ye 4nt) , 
rnodfl .K jliown In flu detail Rep tir 
Lhrough 5? on the other S u) s , -P l 53 

58 Tli»i detail shows the completed eyei And *. . 

link tentacles. t ' s *" 

59 Pinch the top two Imre tcntaclti on ?J)f h , A 
Curve the front o< the mar, tie Cnmp ^ ^ 
tarm fins Repeat Ire hi m3 Turn the 0vtr 

AO p«nch che remaining little tftneacif, H DmUiVl . h 
the (Ins on the Prone Pace only, and tydfe then' 
tht! mantle They form pocket* running ^ | er 2f 
of the mantle. " ' s 

6 1 Tuck the edges of che remaining fint into ^ _ 
cn, sPiown in crow section m the deuil. 
the mantle carefully, making syne not to unlock a* 
fins Pmch lIic Funnel CO make it thrce-dimem-or^ 
Cu I've the long tentacles, and form pad* at ih* c v ! 

The completed SQUID 

f 1 993-84) 





1M ■ SQUID 









]8^-foW B % toedge 

Jow ®n-rigln-hand 
«P«.t mps 18 .Kroojh 20 on rh, rl g hl . hmi 

IW 1 SCORI'fON 


21 Unfold co itep 1 7 

H Folding afong the casting creases, collapse the |f!l 

■ind ngh^hand flaps symmetrical I) 1 
25 Repeal iteps 17 through 24 on the second 
16 All four Japcrs are completed S^eng one Hap [C ' r |C 
right. 





If 






u 


16 


17 r-jtd Uhe up up, artij pu II out the hidden paper from 
irwfe n 

H ' 5 ! «* the ejusung creases, collapse (he loose 
tof** symmetrically 

1 » rr,-rt* rirvene-foW (he two tides to the centerline 
' the front face of the loose paper 

31 lm 7 ^*f» hanging bclo« the front 

T'jcV the right-hand flap underneath with 
-wtEMri JS lf) J^ep 345 Qi SQUID. The loose 

^sier at it Side will close automatically 
J J f** 054 ^ l«e is 2 thicker flap Grasp the tip 
' the front face. and stretch rt to the right, but 
^ ** th «k*' r Hap where n it Do not flatten 


37 


12 The model is now three-dimensional Tuck the uny 
left-hand flap inside 

34 Swing the tip back down, and cIom the model 

35 Valley-fold one small flap to the right. 

3 A Valley-fold the thicker flap down 

37 Valley-fold two big flap', to the (eft 

38 Repeat steps 27 through 37 in mirror image In re- 
peating step 11. remember that K u thr. mirror- 
■mage left-hand flap that mutt be tucked underneath 
When you repeat step 37, /alley -fold only or.r- big 
flap to the right When all the folds .ire in place, turn 
the model ewer 


SCORPION ■ IW 


IV I Ihm <■ in * im. Iilitilen „ <fh|1d 

•■’i 1 wnii mi- < ii im ‘ ’ •;' 1 " 

t-Vi'ilU Hill- I lilt lit i »| ■■■ :nr> | hll> |„,| " 1 'Ivin, 

4 l> i'.ufl «>!*’ tv May ,i,|mi,I, * 

1 i ivi i le i' v arily In! r> i hii i J 1 , ' u f 


41 


ohm i»u ih 

, .nolvo V.llfr'y 1 i*M|, The r« au | t „ iyr „ f ' h n 4 H 

t-ill* MM , 

Ihn !■ ' K.MP V The Hi u fotfl I Min of ,, J*j>f 

legi Swing then* upward, inward ,k. °* ,l " 

made! ai ,)f "'f 


4,1, 44 The ne*t pal. of flnpn will be Hu, mmMfa u 

1 1 twivn tiw.n, .irui * mi. i- j 

eqdi miTMltM from the imlde tnii in th« ewiwlT 
imii. tilde < ich WAiiillblr towmd r|„. , PU 

N,*W ihMvrt will form " 

45 Shall i hr eight ln.;s Uilir-i trtw.nd the r« r i 
I wye I '-I I MM Will itnn tit and ffihitiin 

46 NWJOW I In- mandible-, wiili valley Mil-, f| 1r | ljt j ( |, 

| Mj'et will h 

41 Tuck ihe looie paper into the ptxkei, |,.-i„,i lh 

4H hello wing the mtlmng crtiu*, r«t aWhllui 

10 |J " " JM'Mtton in Mi fi i i Open tin- i,»i* w n , 
,l "’ k.ilv i. • lit i-aiikiu in step \\ 

49 Place your thumb* under the top layer w uha tqm. 

IMI-- maiked * I Hi <ht icifi Iaye i, and |, r , 

IOWjiiI lilt* , IMI c ojlujltti Ihp i- U(|, t . ^ss.MMtily, |ft,i 

I 'i|l n*w 1 1 ecoc.i ,i-. \hown. 









tCCWIQH ■ >n 




5f> Valley-fold the layer concealing the | C e 5 ^ 

tip into the adjacent pocket Holding iC , ^ "■ 

.ItJ* p lh Pk, 


si 


put mountain folds back into the top k S ' p5tt 
body The body is now locked. the^ght^" 


wilf stand up. 


T>ie lwo remaining flaps at the from ate rh e 
Open the pincers slightly, and pull ^ 
paper Use tweeters rf necessary Wither 


any new creases, swing the- legs i<? ^g. re . af 
51 Inside reverse-fold the top pair of | tg ; aod ^ __ 


ccrs 


53 Inside reverse-fold the second paji- 0 f j c „ | 
reverse -fold the pincers again 

54 Inside reverse-fold the third pair 0 f leg; Outid 
reverse- fold the pincers 

55 Inside reverse-fold the last pair of f e g 5 

5ft Narrow all eight legs with mountain folds 
57 The legs have been narrowed Turn the model mer 
Sfl Valley-fold the top flap as far as it will go 








59 


H'-.M- ihK«4ih VI it Au . difiaitiot 

bnW.ir the bud 


lf " hn-arf k,. 


Aft Pull out the loose paper. 
A I &qu»lb 


| >■ IP! 

44 SftUtth, 


* S tln y fl>p at Et l e «*ww Cmftiik ^ 


66 


4? 


*• pjper *w the tifcj, Jrid ' m JT 
Mil pi out ■ il view, r weaver-. Jr , ;i ^ hl . . ’ 
Valle^foid the loose triable owit M^owtoitoi 
the head Unfold the top layer of rh>- bod. 
Narrow the cd*« of the top l^r with 
folds (A), than return the top layer to m «*««« 
position (Pi Imlde rcvme fold the head hind Ml ',' 
mandibles. 



SCOW'SO.K m I n 


Mi 


*0 

7<l 

7 1 

n 


I k’U’ iIiuju^i }lc|, 7| „ c dfctiHl 

Narrow rtm J, arm" wn|. 11^1*,^ * P'^-sr, 
» p- vi -i -!'• la 1*1 ilia pine or i through ,t H . 'mid, 
nc« Wl1jl * eSicfc, 

Shift 1 1n inntu pint™ forward 


Tlia pincan are completed. Re piw m 
70 on tiic other »lde ' jfl ^"'omrIi 

TMi li the meat difficult ste P m the madd i 
motion, roll riir r.nl i m i,j A rube l ' , '- m i lt 

,lw - will form Jiitorii.iir 'i? 

mb*- if dorms U\ >dy it.. duwIr.L. rr ' Y ,l ' rh 
wlwre (he crews should fall, then wr ~T*?** 
and 1(0 ru (he crir.m:i will, Iw^,. [<Q , ' ••' 
.y,m and massage the n.,,, i Wo ^ 7 
pape, a (oo bulky, you may have to ieiUp . ' " 
approximation of (he final drawing Maw**. f *!! 
vjlleyyold the legs w lift the body £ 

Round the hack and the pincers. Pinch thr- J 
tail to form the stinger H ' ™ 


The completed SCORPION. 

{19863 



■ |M 


ALLIGATOR 

Use a sheet o J paper colored or 1 ore 5rdc A l(J i — 
squire will produce 2 model 6 'h rnohei long 


1 Crease the sides to the centerline and unlold 

2 Valley -fold where the creases meet the edge This 
is. the familiar kite base 

3 VaJicy-teld the upper flap so that the creas-- meets 
the Op of the shaded flap Unfold the shaded flap 

4 Inside re»erse-tead the sides. 

5 The result is a form of off-center preliminary fold. 
Turn the model Cnrer 

A Valley-fold edge to edge The hidden pape-- «'il 
stretch 




m m 











I u T " ,1 "' 1 U ' ,l1 - !«►’ 

' *u>,« * ihm^u tt ,tto< *r! t '" l,r '**<' 


te 

M 




‘ v * ,l ‘ "' MtMPw mJv isMk 


’ ” Uli- Mtlf I liw 

* ,hLl tlttb U, 4 hi I ^^« !| 


j | Imkl? ffW %l " ,A ' ^ 1 !| -' 

I 1 v -| Un inijiwL^il^ h ** < N ’ ^ 

« m^..« r'‘.t.r" 

m . 1J|WJ »u1 ih# v#"i'v r,*h **.«■*- 

|V V ,ii it" i,vo^^b*V U'««* 







JUl.tbAlL'l* ■ I'* 



u 


It 


(t 




14 

if 

Ml 


1 '■ '1- i! i '■ ■" vi »tn tt4* 


* 

MKi«r4li«. * n |J * dwd*.J 


Jl " <■ ftlfi US left 

n W U.c Whitt fwue*. g I .1., n* w* 

» Sr* *** Wrtfl f ** t*p <o tft* n|ht 
« Iwlvtl ill# enure i liHiMlIwIm'tt 00 

90ft f r 

JA !'•*»*** Jty ,< Ifi f.iwjlui. Hf - 5"'^* 

^ rivj-ijr Jjjlj L4#^c U* fip 

j »■ IL 




3 







** -1* ^ TV* corrp*CT85 she left ■?.©. 

_ traded ewer «< os -Je eft h-ntt eg 

it ; : ;- -SMT-fig^-rand : - p ~ -, c - . = 

’'^ " 5 *' 13 '" r i-u£' it on the opposes »3t 


a T _j 

a jT? one Me to the centerline. 

-..^ , as ■*] nep > I Tha a six * fom arf 

.GrC 
Ijfr r * 

- . ' - '■ ' : ---;.•-: tM 


21 frstde rswsrse-fotcl cse two eertra. 'are ’hese - 1 
be the rront *55. 

22 Tljj-^ the model c*ef 

13 Crase the uun gte in Irtf Vjft.| laM freap 
: - to — te the |M zrtase ard o r os ' 
Unfaid 

24 Stre“ the tower tp as iar as ' pt *=' f « 
fiatse* TV* flap -nil be the Br- 


AULiCATEM ■ it 



■12 


43 


“ *" “" k *»H the 

“ s m 

37 * 

■= l>» ■‘cry tip of “,tT^ ' e ““ rt ™' •>”• »<« 

jJ Valte^faw lhe mode! |n ha>f 

to( . reverse-fold the «*, 

<« H flUJCATOB 


40 Tuck ihe four kg; muo the pockets behind. 

TKc- two flaps on the right-hand side w*! 1 he the 
Upper and lower jaws. Crimp the tawer jaw afld the 
ra^f symmetrically, The details show the direction a* 
the creases as s^en from below 
Outside reverse-fold the upper |aw 
TTie newfy exposed flap on the right-hand side ^'H 
be the tongue Crimp the Ira. tall, and tengut sym- 
metrically 



■H I !»fe ih iiujth itp|> -I'J ,wn tluhHli mi ilif \ ilky 

I'' 'I Iiuih iid>'. ...I ili«' ItiLvt. |jsv 
Iwlji 

Hit* H.mjjiir will inn III. rnp.1. lull' i lie 

l '"" 4UJ.1-1 loii.li I wi!< ; rh- n uy I'm Ip u-.tln 

f> •|i'".|.| 1 In bwnr |.nv 1.11 ... O' l' 1 -,|, f 'Jid|n Mu 

|,r " W'liRi'i’ die Opf.irl fie* I in.. I. m It* 

"Ij:I«i.vI |..n»n» l . 

" tffl uppw Jaw forward, [ml I log out low 
H jr Mir 


4|J ' MHl[nln‘- 0|i|mi |.JW |ui,.ik fi-vfll H fi l|d lilt- ' l|"l Ol 

1 tie 1 ij 1 1 in 1 -uni I, iwi'i |.iws i» 1 fur mi im ih 
ill Alt OfiriilflJt Mill* <11 ilir W.iy dl.niji Hu h-i< I' ‘ die 

del lii Mm''h din luimt V "■» 1ll*K+-' I'H" 

ih.- 1 t^u'Mlr o' anil |nl»h il'i'Vii 1 1 It m-*vm |M[wi '"0 

I .(inn) | til I he tielljr 4l|iJ ill. lower (JW I ills 

head 

Hit 1 .MiiplEtl ed A| I h 1 A ll, IH l I ,J M ■' I 


■ 1*1 


AiiUjAiun 


TIGER 


r 


i 





& Hi* paper H open m the hot torn Crimp the two 
tymmi'tritAlly 

* ^Ity-told th* two vd«H Repeal behind 

10 Unfold to «op I 

11 tlw CMWlng u I'.is.i'v rMiblt'i f,M flu- fell 
NnPuijk 

\\ where the cr«u\.’ lath iiAUir ally 

H 1 ' "Wiiij,; (hr r>Mlat)i>|i; »Tr el rh file fh, 11'h’d 

"•nir. , L \ | Jr n |, w! |j 


14 Aj'.ini UJlowmj; ihc i-sminjc iMtuvry valley l*«M rlw 

i ill'll I in 1 1 . 1 flap civ*! u* ilu* Mi The uppiM p'l)/ ol 
the |i:ipei- will -.wing ifcMNt aul A 

15 V ill. ^ fdd tin- un eil*. of the yhflih"' II Jp w lli. 

folded edge 

I A V.illi'v Icldlhr I of the will!. 1 I unjilr- tlfr 

fnltlrd Oil}'"' 


1 MR ■ InV 


1 1 v*«i. f im-i *> <*i 4 tna.ii* Ul , ^ 

i. Jl I I 14 i* a LU Jj i M .1 e ■ ii i i ■ 


*1 1-J llHr l- - ■ .t Xl|' + (!,*»*■ 

m UnM-d «o m»p Ifc 
tf JUfMH ttm *m*f h*4 trijn, 




11 * 


“*** 


m Kjr'icJJ ir. .„ \f P.jlJ , Lsfr |t 

i* 1 iKk llw tirtHC «u«riitl t ja> 4 * . rw4y 

Jl fa#9WlAj§ t*W frXUtmg tf****, f atAi 

* 'f* **■- 1 " ,i ”h - it* .,« -a 


i 3 / a«*y **' “« «♦*' *■ lJ «■ « UN i ., . 

II tJ>E urygt ui ] J ^ 11 

A4 ftgftmang U* 

u Ur * .. «iN ri,,, 1Ut , //" J ~*- 

.•.•4*1 ‘>1 iltf, ' i ¥ 


a 


**»* ‘ ic *to W trig, i he o« « * 
left -J •and fLp ovci mj tiit ngrn h L , , v ‘ : Uii 


ftu piptr wtD 
u r*it iTiirttii 


' 6 '.. ii* 

I' UrtMg duf.il 4.*u.i(iai. c Tr • '■'■■ 
lrt ««s irf «*p H t 111! 




ft 






26 Rep**! -Af.pi I S through j| „. „ 

17 Mp 3J *** 

29 Valley-fold (he central fl Jfn ue ^ 

?'T ** r "”*ft Th t Z * a ' 1 - ,f " 

» MW* Se* “" »«4«i ^ «* 

30 -/alley Told the cental flap, ^i, d.Jn l 

f «“ PW tbvud | n a iin?k . , n «'■ V ^i »„ 

J ™ e l“P* r and iwiiv 4c«n i DWef ^ ' ^ *. 
to Che centerline, as in step 19 ^ ti . f , f '*t 

31 Inswfe rovers -fold the- r-* Q r Q * w ' f j.f a ! CjA?r ^ 

be the fiT-d leg; The folds , r to ^ *■ 

a jingle r notion Find, on eatii .,d* n i » " rr " t ' 1 !rt 

a ditcoritmuaus shaded flap *j t h t Mr " V ir ‘ tfr,, " f - 
luncon the cwo hy^Z a Safe ^ 

U'nmg the Toole paper reeded 

flap coni, nuoMi Inserting 3 thumJs 
^ch side, stretch each shaded flap 
comei continuous. Fi^llqwinp rhr .. .. ~ 

So 0 '? “ eh “ «■ SSSS 1 ^ 

additional mountain and valley folds on the 
porr ion will form automitrcaily Flatten 


33, 34 


32 The wo central flaps will be the front lets Y*u, 
told the upper portion 4Q^n to caver the kv- 
hese two steps are performed almost vmuta- 
iwQusfy Rabbit l-ear the entire model cart ij lb [0 
avoid tearing the paper. As the model becomes 
three-dimensional, swing the front | cp (Q ei[?ltr 
iide, and the loose pap^r W| || tighten Qn| ? the s^ 
git ply underneath the model will have received 1 
rabbit ; ear. Flatten. The result appears in step 4f 








44 H«iir nif.«u(.'i vljtp f .O ihow ifi» body without flu 
httid dntilfi Intidf reverie fold rhe If"' 11 (, T- 
t r Imp the Kind logi 

W Iritldc reverie -fold the tail The era*** thould divide 
into third* rhi will' formed |>/ the upp*' |,jl 
*h* (ilf >(h 3 the back id|n of (he hind le|* Crimp 
"'c hind Valley fold the front leu* i ' | l< n 10 

% 


ley -fold the upper edgM of the hind l«H Vjll«r]f 
the ttff *&» «d fi e. «* *■ ' <«" W* 

03f SHm m ** *m **" * 

eAi«iil«!SSK 

either tide, WXf WW * Wj» gjjgj?! 
|j. ply Of teo« P*5»r from f*M*» * 

r ur forward till will 150 


fiotn ■ l*« 







45 Fallow^ the aftting treiMs, ftttlife re*crrse^cld 
?h d k'T P ?7 h - nd lefii ^^mcLr.call^ VaJtejMold 

ft, front! 

49 Narrow the ml with mounts few, Na^*, tht 
bdly w.th mount™ folds on eac ,i s,d e Tuck Z 

™ nti ° lh * <V *w the ld|accn[ 
then vtJlcjr-fofd t h P front legs to the rear 


SO Narrow the belly again with mountain folds- Cn^a 
the fronc legs symmetrically. Shap-t iJhe tip oi the 
ml. 

The completed TfGEft. 

(1987} 
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tiger 



■PC 


REINDEER 

l|V i of P*p* r colored on ant ltd? 4 |n , 

Ht*m fcfttfer r „ : 

HttmfW- ** * "P*" « J**» 16 to J 

** 


J DlVKf# tfw tqidf* NortTWiMjly Jnio p,^ 

fihe Jfi JKtwdl©" 

j OfJ" "'I* 11 * «ta* <o edge Repeat bHifnd 

J Villorfett rfw cerwr to it meet* the c rest* ftr 
peal twKrrtd 

4 Swmf the fCOm f*Co down 

5 Vtlk/.told the If* hand edge* to (he centerNfie 

i Following the edge* of the flap*. nbfcrtt- 

sjt behind Turn the model e«*r 

7 Felta#** the edjc of the exiting Hap. mountain* 
fold behind 

| Following the edge* of the hidden flap* mside r*. 
inrrtc Fold jnd dose the model 





REINDEER ■ l« 





9 fafew* J «Jf-L erf We 

«,, t'."^' “"*■ “ *• -»- - v- Z 


10 

11 

f 2 
12 


»-> -••' ■-<: 


T A tfc* .* , 
£rta£ * **** ’« Of v* 'j »« v—'. , , ■' 

*■"* uw Crtse fr^f, !T 4 ,**, v,^V 
Ffs?to^,^ we a-s«s« tM-i * 7 fc 

imodef ZfTTfTtnmjfcf * T,# ' t 

-re w*f* Muor« 

Pv ' Wr * ** ■' ''■ •? •'«=« ««!*i * € sji., „ 

<** " y *« two- „.„. 

ran/ toe» meet These *««« « ., 

-■ < ' r- v v- yZt- - ‘ 

•J"V‘; ir4 Krm *: SKI- -'-r- 


t 4 iflBfcfe re*fene~foj£ ;-#o .. ... 

** top Vafey^oM the fee wfe %NbMrariT 

the rl*fe ' 

I 5 Sq /arfi o^* fa^. 

14 LA the c*Mr p»*i* -.-* V, 

ir ^ f«o Raps ^ -4 CO w* ^ 'r^r-.,. 

t«jt: to the - jwtv - step * 

13 ' 5 ■ "" ■f ■ '- vigt 'j - ' *^r c . : - lV .-, 

• '■‘^ Tiles' ;w«i •«* flats lit ir-fl cc '-•«= ■■ 
*'■*' /V- ‘.refer* cr* -oete « - -,- * « 

The maie a flow Ihree^ngenbetw Th* w^rtmrf 

"-C- >5f^rOr tflGWft p3&*-r T Jl3f£ G VFkr H-'OV li- 
"SC^ / 6n edge is-jf B-e ihadefi f - iC 









1 1 Valley4ord the bwe r laft i- 

„ * hr ‘" > “ a “ *• 

s ^ 


3n-d dose the flap m the same motion. 

25 This s a form of petai fold Repeat behind 

26 Open up and spread the loose paper 

27 Fo Mowing the existing creases, tuck the small tna^- 
gle into the pocket behind and dose the mode- in 
the same motion Use tweezers. Repeat behind 

28 Swivel the flap at t he (eft of the sfot eounierdoet- 
wise The model will crimp symmetrical \y. 


it* 


«eiNOE£ft 













1* the flighty JfW J .n^dn reverw-foM the 

8PW * ** l8nib 'V v the tyH Th« procedure rould 
“ ' i " ,ws J fw« -ewfe reverse few .t 

4r««/ from & ne position wotK ,■ Th* 

**''*1 (Up. '..ms Niskde an? if> 'hr ytv.Kv. 

° lta-y frJrt fh * **h«e Gap do**r ahd to the i*fr. fre- 
r n ’** 

^ Hk ’" J in *' n duaJ 'C*J«-. *; ihown "r*r if. .1 argie 

™^‘ 0n - *** ,r « the front of this model u4 *ef- 

y* ' f ' v> 1 three -dimension*! rabbit's ear Mas- 

7^* ^ tr^Ms ,*** rj.irc The result is 
'Ywr-etr.r^j 

Vjl ** *he shaded I'r^p M p *r,rt tip rhe right fre 
(tot behind 


M nsrtte reverv ■ fold through the > aded pgr '.or 
peat behind 

J5 avwr.g [he ehitt WidnglH ilftwr. .rd f* rf* right 
shaded per wen of me -lap will m^.-,,-- v.i-diy .♦-rg 

In -'■ i-rf -r, rhr r" r^j/ ir ef.rrt 
id Yj[l*/-feFd the shaded flap up »nd to thr rs*h-r *«- 
peat behind. 

'<7 Bring the *hf« rorrert pf vt V angle 

g«her *rd ceJticrtr the r.r rV oiper hire » ir »*- 

pest behind 


*f.WQEEff a 1*7 




IF"' nap* poi.i4.n R up and th, , , 

l«gi. Mountain-fold them, ^ . " e Ul + r^ 

Jnpljct Vjilrey.loU «..• wfott flL ' lr,l| J" I „, 
right Inside rovmc fold the ifo dcd ' fo th, 

ti lnd p ^ 

39 Crimp the leg* Swing the M a ,^ 

n&ith and forward Narrow the w t|, , ' w 1tt 

I °T Wd*. antJ iwJ niS >t up and to ’,V, ^ ' nUv ^- 
ihadfid flaps pointing down and to u* r ? Bh ' Ti *- 
fronr teg* Creasing lightly, lift , jp (f> , „ J' ' li.- 

the fr&rvt ieg. Repeat behind T J otfc °^ir.j 

40 The poiiuon of the drawb, h* h_. 

ihghdj. Inudc reverie-fold the ta.| lnd , " rc>tai *d 
ward rhe rear (This crea« is hidd tn £1* " ,fr 
Then, in a iingfo mot km. crimp the fr^T 
route the head and neck assembly dock* ?\ il!d 
row the hip wjth a mountain fold. . * ***- 

41 Narrow the 4 k M y with mount,,* fold; ’jJ ^ 
loose paper into the adjacent pockeu fo^JT ^ 

H L Narr T the frorn les - 

thlckncsi. Swing cme white flap and one * L - r 
over to the left, and tuck the cxee;; pa&e , “* ap 

tmdy Repeat aJI folds b^ind P nt0lh * 

42 Inside re vent -fold the hmd r e g. Without 

any new creases, slide the top hytr oW ^ J"J 
leg- and tuck It into the pocket beneath Cut aW i‘ 
^igw. Squash Repeat a|J folds behind r 

43 Narrow the hind leg symmetrically w,th valley bid- 
and tuck the loose paper inside with mounu* 

(The mountain folds will pinch the back of th* t ’ 

Sf'W “*“>-» <wr .» Ih. .rtr^Vl' 

the valley fold into a mountain fold, and tuck dv. 

rF T J™ C u C *««*. Cut ' a ^^ v, C w 

Closed .sink the big Rap. Squash the little flap it the 

cop Repeat plf fold's behind 


■ AElhlDEEil 




44 





4T 




411 


** irvri vr | 0 M | | v ,< I 4 . 

i J H1 , w,jK,<n£,m b? 

m«w V |« w n ' , v 11 i mi 

* 

" *» *w ) «.p.™ i#£ Sin M mI '"* * hwd ”' 




100 ■ 


•eiNinm 


-<9 


47 ! Ifl l,K t,m inwrf.- ihr M, 1 . i-„l 

,lpl ! T !* lJ| ' Wah:! ,f ' r flap .<1 tin* i.rrtirr ol t) 

ll1 ' 1 ' r ' ' ihr liuad tiiiif Hip «,iu >wnjj ii mi 
Vitf Vk 

** ,,nJ v - lllt ' v M*l Iha hlft .1 nr 

T' " ."T''" 1 ii '-" ih*ji 

4' (,L TS«- Hip im,,> 

P' PJI < I vi'imhi) -li^l^rv. 4Mk1 mmm ill ih 






5& Open the head assembly slightly, and pull out the 
loose pipef Following the existing creases, flatten 
it into a petal fold 

SI Flown Lam -fold the tip of the single-ply triangle 'ns 
will be the eyes. Following the existing crease, 
swing the entire head assembly upward. 

SI Valley-fold the head assembly to the right. 


The model is now entirely symmetrical Narrow the 
front leg with :i valley fold, he peat behind 

Narrow the belly with a mountain laid Swing down 
the near antler Repeal both folds behind 
Inside reverse-fold the advent ifitkr Rep** *= 
hind. 


REINQCER » 101 




u 

57 

5S 

59 


Here through 63 

.«««, „,» 

s-ng eh, prt*«l*,* intter t* tf* ^ 

1hJ.de re ¥Wle _f oW dh, rev 

fhQh* J^Ttier Siptji beh-hd i " F ' r ? ^ 

O-tjoJe ee*er«-fe|d th* ^ ^ F .,. 

fTlM,c »«**-«« che J ? ^ ** 

b^nod 1 *ww. r 


6\ 


62 


UCTUHiC 

l«w3fl re*ttfe-fbM fJvt 

behjnd »m*de revtne-foi^ ^ *** r 

ban: of the ean ^ ad thn °^ t 

Separaie the unta of th, nor *«< * 

tehmd Turn the head Ffap tnSHte ^ 

fata oo either ^ The **, ^ * "*’ <■* 

the t^'ETS^S w J^^T" ** 


The tompteted REINDEER 
H 976-73, 






F I f PHAM r 

*"* , V i*. J \ i".- 1* 

tf/H**- '■'!! fPtf&M » mM /* .«•** •«**. 

?¥ r"»r *"«f HVPFVijK utt* I ywn*** -WHUirf.njf .« -*f' 
I ^ , -u 


| -,Fk^,.rW -,K 

A // t*< c*Fi»r-*i v <lw <ilby Wrf frvp -P- 

'■“"f (V. rty» Wrt»f 

I v**W. 


* ' ' ‘-J-: ■* ■••*. - I-, HV- .r* iffi'.M 

; *.«-,! fisf* *•*** v**~ "1^ ,fl -n* 0PM*0t 


< r 


**f AriMfng: <y«we feM ifiiP muhV 









I QjWMmk the triangular punier oo cither side 

8 £ 1 ? 1 * Cr ** € * formtd >" »cp 4. 

n^TsUh^ *f>read the jinks and 

9 Z!.t ?* Q01c P a P cr 10 Lhc «"tHH 

fiep? Ul- ll '*' tl fc, PP«* r l»er Unfold lo 


inufc thC mo<fcJ and tuck the small triangle 

MM, 


12 The model is now symmetrical Lift one ply,, and 
twin# it LO the right Flatten New mountain folds 
will form automatically 

13 Valley -fold the left ‘hand triangle, using the hidden 
edge as a guide 

14 Valley ‘fold the right-hand triangle through the two 
corners 

15 Unfold both triangles. Repeat step - . U through IS 
on the opposite side 


CLCIhMANT ■ JOS 



!§ Turn tf* 0w*r 

IT ViUty-feU the bottom fat* u, «*»» . 

tw»ng the enure assembly upward. J *‘ ^ 

|» Sw-ng *J^ *•*-»«* *»P to tf*e r T , 

marfguiar flap it &* ipt* oT tnt „ * ** 

(W ^ 

i» £w.ng left-hand flap few:, to , 

trt}^ The t#ny lT4Pfurv flap *■ i rerr*,: - S-^~~ 

10 Opcr- cne rnodt : pit 7 aM licnecS-irw ., "’ 

**•<>» *« ^43^ isns^Ta 

the paper into place Thu step a very rHTi t> A ^ 

1 1 Repent steps 1 3 through 20 y oppose : >_ 

22 Swing the two white fiapi up 

23 harrow the flip* with, Alley foCai ir *3 : V / 

M n «« »«e motion vahey^otd the rr<w* -" 7 

pn- if* til IQWifd fi>J 




M 

'14 "O V • *,. 

w '<"'/«** -**. «b, , . ’« 

(***,«#* Ulrif W**t ' 

n "■" /"• • ' «M>~» ?• .* „., . 

*.**►<#, //., ,,>.„ • ■■ »,. 
■<*• 

.[^•f f JfM *M. f^ r r,. v - - . 

1 ■' 

«h ***w t* yfanwa d ^SSJT *** *4 

/« f>.--. : 4 fr, r „. m*.‘ ; *«, ! 

W id*-! irrtiifrtj s f It ftt ,1 '** * V, |> a 

/V n-,- Jrt •»« «Mr , ,. J(r 

wfe ' f * m m ^ 

Jft V' *^ tfw W** on few 1 '- y-i*. ^ ^ 

11 C«f^ rJw <rf 1 i W(rjT . <Wlh |,, r 
" W,rj '»* ritfrt ( „-i fer W ,, .V^,' V ' *< 

tfw Ioom % from unto rt4 ^ * **«« 



ELEPHANT ■ M* 



4 1 "'^vPini tu hi lIhi |j*Hv n , 

*piht»r q |.|+i ” r * r| d iPirr- | ln 

14 P lji i- ilm udw^ 


m Hplhur iklfi 

l ui:h ilia IU*. «dm „r tUu 1^,, 

«*• 


1,1 rh * *1 n-P .( 11,. 

riiida reverse Md ^ lr« nt . 

-ifkrl , u ; Mu| |, J - 

l,M ^ tU V"^N v ""*7 

if. i i rln , lcK„r ni1 J ( '""'lit,. 
Ropejn both told i behind ""’ v *H*t r, . h 

,J. .. . r “W 



hind leg loochn, i in, vertical ( ,2J ? On u,, 

val(#)f (oM tfoo^hii cha eamurHrw Mid i ^ fjl ftp 
to th * m of the | ftJt j^^ij 


17 Crftijp the hind leg - 

r " ;i1 ' |-M ‘ ,, 

*?»• tha fald ;j a » ol 5ffi 
•J(a or tha k!|. Kop»*t b^fyj ‘ 10 ,hp banaj, 

f fll* KfD liWtjlWH till... I,.. I .. , . 


in Ti K n ”P VM IHTlInd 

JO Hill .tap Involve* three ^ocklns feu. ^ 

W*r to the left 

bodjf. Mountain-fold the loot* initl tha 

,hc f « Ar N» behind tha hip. 

“» * *"P 11 *£. Kl* kaj^ "* 


19 Herr through Hep 5+ „n- e deuik Q f tUl . , . . , 

told where the creu* ftfc natljr , , 
tb.k Repeat behind. * m * l(| ** i 

dO Pull out the loose pnp { . r 





Pfendpcubr to^t t£ tr Z d * J e va,te r f0,d ji fWf* 
* l P.j» Owe the \J„ dg hcpcM behJ nd 

n “th r4w\&»Z rr * Etdl? ** and ,UfU 'l Wl*t- 


44 Spread the from of the mo<Jef iNgfrtly 

^ J-!u*rZ 3 l? P VJC . W the crejMj, where they 

t ■ uri y, collapse the tome paper coward the 
from of the moder 

U *** project mg flap, there unfold 


2,1 m EUE*HAKT 



*t r)„. riSHtlftjj OOJIjty>». li» . - 

jprrirM if,r jl|j 

* V* '" r - k O* W h -,d. 

22,2 f* Out** Ii>c leg, Uw *,«* ply ,M 

44 r;:-;' jndgriMd lh. <»e; 

J,JU 'o h*M*i *4fn ->f f I,, m 

I.;./:; : ' ■>'* ' jf ^ M- r frr,„M 

Ml *Je t ** M ’ ,f P '** dr '''Ms UlrM 

* IT vi ^' w ^ ,J, « ^js 1 " ^ 

'K' r r.,.|, 1/Ft ,rifjUj(jliy I r.i Of. . 


into iruirj'. if .4 jM^lr lonilH 
■■•dji* ej( dit rt uiil» jiid it.r i«ju tiudi " ii„ fV (. 
VKHii iM;p HjtrptM l»2> U Midi biller id 

>A I If . ru tutl* «.:»> out ** «luf «»Hir MMiSi •*. 
our.fcido 'i,f iU[rt r#- n\f «wi , nKt* wd* 

bff -J,t- lorjitr fjjfxr it i|h' luv of 0* ' «i > U uny 
mountiin fr/.4 will .htu wusiuitu ilif fc*| kj- b.-i 
folds. behind 

S2 following »J|IC rill ring < i imp '•» I'M 

down <*» fo«M of (h* #*r fttpc-iE both hefiind 







• .»■'! Ch.,,a ,J 

1 *"’•*' tohw « "■ 

' lr J ‘ 1 Jfowi* pafji i <<m rf|^ , i , P i j 

■■;■ •#<«* 

iSTJ^S^ """' 

<r,,„p Hi* I 

M hl|| . fJl ' r*H*tr ford Pin t jp tvf ttm r 

B, J * lth » l»ud. , ruj t;r 


'i'l'Vi'T V""- n . 

all Mdi behind foftMfi , «¥**•- fold the i „i 

I I'Mf- til* (rfS^, J.nj w r D U ih, dp, M 

rn ih# f' - ■ r j.irrrtw It,, wHii ft)W( 

7 ,rj '' V '" r -l'h Hr„„„| rh, i„,|, f 

" r,(1 »hi IhijEfi, HP N,r up ,1 


Ti "’ r '"rif>lf«. rj ( LfpHAM f 
<\m H/i 


iM • PLKfHANT 




K NIG HT 


ON HORSEBACK 

_,| | borrowed a model of i unifcom, 

fKS 4 * W (^ trtc a Crawford, md tramformed m 
|flt o ,h* bue for a mounted knijhi, 
„, r j *** to CrWond'i unKOfn tan be found in 
0"**™' * Srep.ferSrofr Gut*. «* 
The fernghl wd the ten* ir* 

yactf j m e shvet of pa^cr- artd take iheir 

k ~T t h' append* **d« In thrt yemon. the 
CfiB' 4 #hrte and the ho™ shaded A 10 

kP(?" produce a model 2% inches tall For 

*cn use a iqua« measuring ai least 18 


f** 




id a 


utfe 


t ht square homontallr into quarter* Pleat 

1 Pkean tfc 0fdhon 
, ' dereverw-fold the corners 
3e «ver«-Md through the center 

r r the model c&mpleteljr, and torn the right ode 
I Qlrr ■ 

j |n,lde ^"■ OTe - f0ld 

left^c 

* ftataie the shaded side w> the front and the white 
yje to reai f 
7 Pull do**" ,w0 ^ a P 1 

J f. 3 rma preliminary fafd f«™ ** ihaded face 









KNS&HT on HOPLitftACK ■ US 





» If** , „^ 4 

t* I* - -"« ■ -“ I * .* ' 

II #M *** 

r "'- +* 

* "y^T 

t# ^*r ' * ’-Ml> * ... 

.11 ** •*.**. - -*/.'-«•** .* ■— ' ■ '* 
M I* ** - M 11 1« * 

*t . t 

m tn*ut» 1 a > f *- *•- > 

i«v*r tew* ¥Ln ' 

It I# <Ufr*— **■« «**. 

..|1 # 

M i* 

«•. '# >*!** 

1/ r- .. . f .. .r-H ,h* . 

— ^ W 5 -- - *4 . V ' 

r«i « \ « 

■« • - '*•* . -i* ,ir ^ Ui ,'" ^ 


*** '*<*****< . 



ufHH'tlttlW* * * "If 


v ■■ • - <#*/ - . . 


#1 ' * - . 

"-•** *r+ ' " ■ ., 


,, . ■ - - ... _.^ ^ 

•"-> •« >" - ‘ " */• ‘ " . 

■ -'■ • «• « .* 

*" U *~ ** - *- "r --L 4 :/,_**/ 

'S *v, ..... .,., .,,, ff ^ 


- — ‘ - — - 



- ■/ 





■ 


a wtrUTHMP i?J4t 

**►«! loi! #P>Pl 

«!■-.- 


•^•r' i ^ r*** % 


S’* I I" Ml »p* TlSl .P^.r K 

J *» **r»! It ^ * 

*LPU(|p* 1 «±* ^ >b * 4 

•**2 Jtigw* «r r«tr T^e 




31 T^i Tt* 

-i* r r nr.z '** 


*tw 9« 


* *. 
■* ** 


> - 


♦ikut ttfi 

Tl w* s a sm* fj® * ?t ^ 

**« 5'PHJ (T 

iff-SN! 

J 2 re -ijnaj 

i)"-' .j-, ^ reifrti -,,r ~ tf .^. 

fra* m* *-rw j# -»* 
x at r>e jfitsG. ire f 

T*™***.lH«,***W <***•(* 

**&: * top. M0 Un» Ik ^ 

iwer zr -»« *cp* ■ i lP .i w 

33 LotoHNfK -v 


i 


* *ec< *a*»-*, 

- _, sntiw 

^ 3 ««pSK toe* i.-itz. se* lin . 


34 

35 


^ 5*™r 2S & n aw 

1 ~i **»S* »l <^=5 :/* -> e zc'e 


a r-ff, tier® 

*f 


t-aias -r-rTf-uNc rr«f nwf a -?* ... Ve , ,. 
lac- 


34 track* t <trss- iai: »P3P. 

r> ■«,-, -, w? , ., 


1 i. in*? **Dam5p- 



KNIGHT ON HOHSEBACK I 11 ■ 





J 9 


40 






4 r 



gn, * )»„ . l‘tr' ^ “* 

inner P p to foriTl the ^ J P- Repeal be- 

« ' pr ' ,d *•«». 

%£?* '*** » *2 4b' » 3TS s 

^ WJf1 * one shaded pjy b sc j, (Q | eft 






45 Cr|JMf> ,hf ' b * rJ y rwccm-, lfJ t . . 

mqre pronttmewi RofcaMr. ” ,Jls ^ 

W figHt ™ P S0 *■ ** * A. te»' 

Hc-d Inside revere fold to met 

S:tr; c rr ,old the * nd ° f *■ «** * ^ 

n S i,t T 41 ’ pJ p,?f wl " iw|r « <*«k Ai 

48 ^ t0 ' h,? ,Ari | n«*'<»ri e fek 

49 J£Lk X ? 10 orm tt,e no ^ » nd *» mouth, 

S h *“ C! " % * nd tuck th * fm "* 

so If 1C hors«‘i dead J4 completed 


£22 ■ 


knight ON 


ho use sack 










S*' « mt **» «n(nt n 

it«SE r* mat - 

i. ?*t '*-3! r "v r^s, av t 
fws. n»n T , «P'«'-c>»t fy 

r JCSO» J -TV -rNrtt <GH)U "V 



"tfft £^t -■'■•e 

h -t" rv w -i ■'•■.• 


iv tbTv> i Mn| ^ ^irt* i** 

- v - „ 0 t > v+&‘i *y* \v 

r* r -••• ■■«. ■■* ■ •• *•*■•• - ""fMW* 1 * *** 

id i.y «g -ys: i** ns rv ■•■V- 

SS' f--v> 3V **o-i V V '«-%■'* •• ' •** v 

j» tnt **»? 

v Wtt *r^ - "*•* *'*' * v vv ' ‘ *** 

f- “%■ 4ifl0it%4»Bc « awl »* a.-*jui ir*t 




w r-- ^ 

* ■ ■*"- - 

** -■ '• • •«- .., " 

. <4 

ry-—» ' " -* 

* - — - <■*- .. , . 

*' * ■* .. - . . 

*-f ' '-**•** 4 vm v- ,_ 

* — - CJSTL.2 r 


** ■ ‘ ■ - ‘ - ■ 


l “»¥**x****^t+ 

-■*> 


r 



/ 

f 





f // 



HUT TERFLY 

Umi « 1 1 i » i l r.p *ti\l*tuii *r\ *tUty ut wl* 

IN I.-. J, *<ll|rr -ijijr., # IP, ...EH *t\*f . “n I^M I- Wg 

T* •• i ■ r-r' tic kf -I ■ » . --|-r urn p rn»>M«ri| *> 

" Pfl IMI il 44 l ' i UlJt 


i in nit - r-jfiJ 

I PN rlnniirflj f-Jpil'P 

I VhJPi-v fufrJ hi mli - in 'lit « v^^lir-i K-r-fc^ »■' 

frlp«P 

4 /ulU/ P- JT lh- 1 If i r I , r. pi miiMd lfl * B ‘ 

$ ImM lira i'#jrtlflMi *tf dM tn *M Cftffliff 

--P < Pi*. upmU Wjitnr*- 

A fp fa - r .-l.urr 

I r Mil w ,.. | J ii, ii.udr.l mi I .Jllrf 7*11- / I'^hJ. 

h f '( -Hii iinl Lh> 1P4.1.I1 4 ■MjNTfii 




2 



,j4 ■ WUTY 1 HFU 









t Two spots marked * appear on diagonally oppos 
Holding each side ai x L rotate them about t 
?™ en centtrof the paper Flatten 
* TTie dotted line shows the internal edge Squash i 
Irem and back flaps 

Meash the two side Haps, and swing them up wan 

11 tWl ° sido taps downward 

' tha f l r ° ur - ,o| tl symmetry haj returned lnsi 
I a ft,, ? 1C ' fo1d thc *'&*■ *ide flapi 

twop|y e¥erte_ft,ld <iic foLJf ,op fla P*- cjch oi lht 


15 Swmg two llaps to the righi A. hidden u ungulai Hip 
will si retell automatically 

16 Repeat step IS on the three other sides Then nn 
told the paper to step ts 

|7 Following the i-j ^isOuk trc.ism. collapse the model 

but do not flatten it 

ID Ftopciir i hr (our inside roversr folds from imp 14 
Flatten the model completely 

\9 Swing die wlmc flap down 




WJTTWLY ■ 117 




30 1? Stt** ■*** «* «. 

35 55ssa?» cr «~ -*» - - «. 

n >p M ihe ™“j* “"j; 1 ' 1 rf ‘•i* niM-tund 

""" The ^ 

131 ■ ■vm WLT 


Note the hidden crease. indicated blotted I fine. 

24 Inside reverse -fefd t*i<- M p of d* front flap. Repeat 
wis and step 21 on the two other visible flaps Re- 
peat only step 23 on ^ bac|f Ttim (he modc < 

g wf 

r™, lh * fow er triangle. Pull out the loose paper 
ram the upper triangle Note that the upper and 

ow er inangles are identical but face apposite direc- 
tions. rr 




. 


u 


17 

Ifi 


i 


tft f c-jgh step 3 i are deal Is of the lower tn- 
ani'e VaHey-rakt so that trie cut Edge at the lower 
meets the existing crease it the lower right. 
Viiley-fbM along the centerline. 

‘■jJ'ey-Fold to Lhe ceruefirne. Repeat steps 26 
thmugh 18 on the nght-hjpd side, and unfold to 
step 2fi 
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32 Lift a single ply from the h\g left-hand and 

turn it inside out to create a pocket tor half of the 
top assembly . Repeat on the big right-hand mangle 

33 Crimp the two big triangles so to-m wings rtoun- 
taiFvfofd the emstmg crease, and swivel the paper 
until it meets she intersection of two more existing 
creases, as shown. The mode] will noi lie flac 
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! " qI - ^' Iri t d>e existing cremes, swing the center up- 
^ard The sides w>ll narrow automatically 
Jl ' fc [J eai 25 through 29 on this smaller flap. 
^■4y-tokJ the White portion to the centerline-- and 

thE tmy shaded triangle inside Use rweeiers 

1[n ^^ 25 through 31 on iNe ido-nutaS upper 


34 Narrow- the bund wings with small tuck* The valley 
folds meet the edge of each wing it the existing 
crease 

J5 Unfold che crimps to step 33. and *»! Icy -fold she 
model in half The model will now he fht 
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U Md Jin rbpi ypwvd Coum on\ r the (i api , 
touch tiwi point t Repeat behind 

Qt ** ’“**■**»*“* H ihr« p\ y . 

«»C! SSH* ° p *"-*" k 

ja Valley -fold Oftp ft ip downward Repeal hrlnnd 

* J&Sf - Tl " - * »■ 

4 0 P^h the middle le* ar * w ^.n 

t ( *. 3i5d puli g^ntJy j|y|^ f n 


tile re^l of die mode! Clo^d-jink The pylted-OLft 
triangular portion ftep*jt bdund 
^1 Pol! wi the loo s* paper from between the rinddlt 
laytirv at the c#wmt left aide of the model hour 
Uin-foJd the middle teg in lull To die Icli of the 
inrddlc leg are tmjr pr oir us.!Of« of paper Mount-sm- 
fold file- front pr otmifeon and ra]Jejr4gld lire 
on-c nhe middle leg l* j loose riornontil fbp. 

This wHI be the front leg.. Rabbii's-car the front leg 
sjfmmeirjtall^, and swbg it downward Repeal il J 
folds behind 
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41 Ai i hr extreme left r, the Foote paper pulled out in 
Ihe preview step Vaf lay-fold (hr paper to the r ight 
« fsr ai possible And unfold iThc model wrll not he 
fal during the fold.) Valley. fold mother loose flap 
» rN right to cover the middle and from le gv 
Arprjr both Toldt behind 

41 Rabbit •. r tr i hr flap n the tar I. It Thn, will be the 
li«nd leg Repeal behind. Puli out the loose paper 
f'Ofn under neaih (fir i igbt side of the model 

44 Narrow the hind leg by swinging the left half over 
on top of the right half, Repeat behind. Inside 
'r'vcr.. fold the loose papoi underneath the 
model. 

« Hrre lhrou*h step 47 arc details oi the tad and hind 
le * PuW lhi tw O »<dt - apart gently, and tfovcdsink 
f he ittttii paper 

44 Wllr jr- told m half Repeat behind 

Tfie 'ii|. a i du- extreme left iv the abdomen, bide 
flewne-Pold (he tip of <he abdomen, and narrow 


the tides with mountain folds The thm vertical flaps 
arc excess paper Tuck them behind with a mourv 
rjin (aid Pinch the hind leg,, and sw«ng it downward 
Repeat all folds behind 

4d Two thin layer; of paper hang below the body 
Crimp them with twee ten and tuck (hem up and 
lino the body. Narrow wnh a mountain fold the 
loose flap covering the middle and front legs Repeat 
all folds behind 

49 Narrow with J second mountain (old (he loose Hap 
covering the middle and bom tegs Repeat behind 
Crimp the from and middle legs Inside and outside 
reverse fold all six legs as symmetrically as possible 
kilt a single ply from the big triangle and turn it 
mi(dr out to create a pocket for hall of the body 
assembly, as in step 32 Repeat behind Spread the 
loose paper underneath the model. The following 
vitwi are from the bottom 
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t , aroma, ft«?ea£ 

- — ■ Tn ta£> c* r>s 

^*=**5 =*pe- pe 

^ 1 i ^T r< Y< 3 ^e i$ E T -■ 1 T • z-r 

* c *' fruni tfc tp to the *V<» 

.ct o* v, P3WU -tch z - 
‘ ■** COK paper Tta the ‘■**6 



H ^ — a ricflK ’ i «t» 

4»> TQf tns ^JC >-'" '*■ 

45 Serwl M ant Ws* < «• W f»*«* 

Recoil 

&t Tte a r^e 6k.er- fc a SMJ^ -' w v M % ^ ‘ 

s^e *-t*rra rc r^c •*:_ tart *? - 

ft* Ptov^toAawae, ar^s-^w^anatT»»fcf « 
,-* ;-: r rv r^H* - Se 7* « '■" ** 

"«*: -^c" < -**- the t-r ?oact i - a^ b * 
a lr « pcffi*«t 

K ^de fle»c-se-4?< ;^e t* h' :** *»» ^ 

WP inf s*c*. c* the htae « ** ~o- ’*» ' <lC 

peas pc - C, ‘•■‘f ' •• "'-’ 


wmtfu ■ uj 


** Here sfiPmjjtt mp ?g „ 

** -"1 *«. w 1 

wiwr nm art* *, * •> 

-riaasa^ ro *• tft& 

shv'^n *,* *«« * 

™ * l *« lunctiart » If,, ftgpt ^ 

sapcr «n w (^ ^ *' 

behind; tiikJc rc^cpi^t^u *^_^_ 

from W ijTjg ^ 

Sic J nf'-^ t '" ' ‘ [ril, ‘ SEftarn 

sic nlcruttticn fil O-Q sjttnmt - 

tawi twund. * 

* *** «fa»»p ^ d* ^ 

^tnolt^ ® che n|*Tt * t the *** - 1"!* 

1 * ci*> mm flap ^ 

™' T 'S -t lima «cw Repeat t|| .p id3 

71 ^ and otcp t 3 Jnj ;nHd!e: ^ 

VaJiev^p Etie tnijf ^fi, (c ^ ^ ^ 

73 ^2^1™™' “^s-r «*r«.U* nu ,.^ 
atoned nceker inti eta* che *<i» Thu, M11 i_. 

,, J"J“ 'f* ;an ** *'"# *«*w ftttina. 

J±:on t^-ir the tip -| the sm *.ji e tiS.-*™ 
iv:Kinf ir&cs. dcstdMinli the on> flap * " 

J- crre rw -m* Nar^v, ^ ^ 

-cunt^n tods. The* U* I* £, „ 

of tfta paper kW t*« tht intcriection d dm 
lower toJifed! aroj m c]tacL1| 
bth intf. 

•*S ^cre tnrBugh fliep T " ins mi 4 * IC ^ S ^ 

#rR !f ^oun 0 BH-reld ?h* left inti nghc ^p- acrr* ;.n* 
e*mmg .zr^s^ on t^ e ethar 

74 Vsfley-feJd #w nfhi dau m half Mowranroohl m ^ 

ktc rr^p -n h^p. jiid tyds ig-w ?chif^ 

^i:pia4T: '3H xile s3di^r Inane *Mn>g 
77 in the same inotlon. tutik h« n^c Hjp nm efti 
^ I:w - i’armkni bv -Jic Ic«e s I,i|3 md a*e iic 
T^iri pr2CP<£Lire locks zht Grant or Lie -rnj *kpw 
jr* Eh<t ocher lArift-j 

71 Qm*&*mk die op oi cbe ^r-c .v^ Pindi cht t« 

Of ehe rw -wing, 4 jt(2 qiH >c ypwirtl -<c p«at Crditmi 
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